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mmti:^mmi::{t- i^x^mmRmmi)^ 



2 

35 1 % fcHft^ia 8 (:i|E«(0?KfB«^igBo 
[t»*3S 1 0 1 il^ScDSEds^msx'fcS 

[000 1] 
[0 0 0 2 1 

%m<n>9^%^M^ L*ffifl!ld^bAlti-55tSrSltS-e:T 
A*t t i^*-t"5 1 OiiSfe 

[0003] JifESftS!«^T^«llgi:ilj§a**«li6i: ^ 

a-rS t i: t>t-^ JKS-fe/i' 1 ©«S^ai}:i^(tfc:M)t« 6 

A*^)t$rfc5KWi;^ii*-eK*t*5J;t^ 

[0 0041 /i*D. Ji|S?SfB-fe-/u 1 fi:. SPJ/imte5r^ 
2, 3iJr^tt-?:'ix©S®Ji^^ffiSr2vnc?tlSj$-*X#« 

T0f:e»iaiS]«^tcifiiS]$ixTi/^?)o 

[0 0 0 5 ] "Sfc: ±15^898 tt, —m^. ±fE/s-^7 

bi'io-CL^So mifE*)t«9f4. T ^ iX^mmmt^^fH 

A^brofi?,BJ*tt, ^3tfe9(i-tcO-fflSd-fcA*tLT« 
?t«9F^Sr^*>H. r.co^^*g9(D«ffi^^*»fe,SgS-fe 

[000 6] ^%<r:>%ms^^-'^^fi 

■rfefjx z.nh^\±. tK^«^3Set-^:©*®il!l*^bA 
It-t-S^I'Jt;*^ El 1 8 JdHilS^Rl-C'^ Ufc J: 5 tc, «ffi 
ftij wM3t« 5 wd^f^ffl tc J: t) ESlii^ i: Jfe -5 T?gft-fe 
/HO tcAlt-f"5, 

[000-7] ^^l-fe/v 1 (r>WL^j^=f-<o'^^ijfM 
w.^^=^(DWMim\^^^\:^it.U%^^(r>%hfii'z,x 



3 

[0 0 0 81 .-?:LX. rcD^fi. «Bft!l«^« 6 ©^^^ 

{a!)M)t« 6 h . ?K^-tr/v 1 t . *ffiffliJii^« 5 t Srilo 
[0 0 0 91 ±l5JRSa^^Sfi. >t-3t©5tl:-is 

5 9-7 SrSiS Lfc3t;i^ 13 1 8 tcflS^i^^BiTf 
[0 0 10] 

ffi{Bl*^e>A4tUfe^;eis^ *ffi{i^S?t«5 tfiSS-fe/H 
«eDfl!Hi5tetR6 tSrao-C^^-7$7-7»cAltb. :i 

t m^^)^ 1 1 «ffi«y<g^« 5 h ^iio T?K^*^ss 

;»c73{B^K 5-, 6-5r.^*i;.^^fe 2 m^.-o^AM^Tb-.h h t 
, M^ir <Jym^(n>meL 2 . 3 t tt^'ix 2 lair o 

2. 3-eo^@ii|Xtcj;5^a:t3;^dS::*:#<T. S^d^Bf 

[0 0 1 1 1 immt^ ^^^^iJffi-rsSlfM^^ate 

[0 0 12] 

t. milES5ffiir/KO«B{i){ci£e^tufc|l2<;?<S^«t 

. -So 

[0 0 131 *%B^O?S^«;T^3g«fv*JV^T. ttitS?ga 



[0 0 14] r©^. ««J^fiMiE?gfB-lr/W;65, «S{|iJ 
[0 0 151 ^fc. «ffi{aiJS^©l^ffi{-lii 

20 [0 0 1 6 1 § *l8w©^Ks*^S{s^ct5^^T. 

[0 0 17] m^^mwm^B^'^t^. m^mm 

X.*S3gS|i)^Sri?tttVtf:^k^o: v..-..-- . .... - 
30 [00 1-81 ^fc. :2^^0^<O?^S^;^^Bic43l^-C. hu- 

. [0 0 191 

Att-f-S t i tic, ■?:(D?eEfBS$-iiofc^7)5?S^ir/v© 
«®ffiS«©F^ffitiSS:{t &tuTi/^5^iSilSW^t:iAM 

oTHfiBE^l©M*^{cAltbT. r©fe*®5r5gaS-t- 
[0 0 2 01 ^1-Mf:©*»d» 

50 -fe:/KoKffi{ay{cie*^tv-cv^5il2©^B^«©ii^4^ffi 
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[0 0 2 1] -tfiiofb. *^PJ<^?S^*^iSatt, f«fp 

«^FSr. ?g^-ir/V(DKS{KI(:iSaebfc||2cDfi^fetJj: 

[0 0 2 2] *^e^©fKS*S^^®tC*DV^T. flti 

[00 2 3] -r/i*p*>. M;t«mfB^^-fe/vd^ 

[0 0 2 4] Sfc. S(nE?SS-fe/V*S, «ffi<RI*«©rtffi 

[0 0 2 5] *^^J(0^i^S^^%^a{c^oV^T, 

mmm^^i^x^^mi&mitim^m^ftmx^^iK m^i-i 



(4) 

6 

[0 0 2 6] ^yt, *^e^Oj^fB^^g«lC:*5VNTI*. 

m^±/^<^mmm&m(Dp^m\ci¥^mmsMmi:mi-fx\>^ 

[0 0 2 7] ^f^ld. *^BJ(Oj^a*^3SB{-*iV^T, 
[0 0 2 8] ^LT. ffrfHlg 1 Wfi^^cD* 

■[002-9] - - • . 

mmm\ 

I'm 1 <7?iiife^j] 0 1 —in 1 4 1 (Dnmrn 

[0 0 3 0] ::(0||Jfe«?ij©?gS*^yg«fi. ^ffitfrBfr 
10cD«ffi{S!l (|2|{r*J^^T±^l!)) {^i^lwM^^ (tA 

40 1 onmmm m^is^^xTm) \z.m2<Dm%^ 

ffijs^-fe/i' lot mt'^^mmm%m ^it (om^m^m 
WLAo srsae $ e>tcffria^ffi{a!iis^« 3 2 <o«^»;: 

3tM 5 0 SrSaa L r It^rg tLT ^ 5 , 
[0 0 3 1] iifiJS^-fe/H o}coi,>-ctft0J-rs 
rro^S-fe/n OfiT^x^:/-v> y s'^^^S-fe/w 

I. 1 2m^ii^^xy^ :^ Ma[Si$-i*:fct)®Srffli/>TV^ 

60 [0 0 3 2] :io^S-lr/H Ofi. ;*f7^#/4»5>'i5— 
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MoSMK^i 1, 1 2m^W.^2 ^■kW^^^f^\><n> 
-eSb <9 , '—nnW&i 11, 1 2 CO 5 *5x asfficostg 1 

lcC)rtffio^t9?^^gt©>ftl^ffit-t4x 

1 3 i:r*i,6>«-jii3gll^i 3 Jc:^tt/^tu>PMc£:i-5«icco 

[0 0 3 31 ilElBSb^T- i 4 f4. 0iJ;t«TFT 

h^^^v?:?!.^) -e$>i9. :iOTFT 1 4 \ 1± 

(cff^sKSixfc>5^- h«^^l 5 -(0^'-hm^ll5* 10 
^5<>-'-hite^i 6 h^i^Kl 6(D±tC 

Hti!By-h«411 5i:*H6jS-lir-CJl^^$tufca-Si 

^<7) i Si»^^#ft:mi 1 (DmnWi^'^W^-^ K— 
fca-Si ^d-fe^i5nS¥^^^JKl 8^ifrb-CJK^$ 
;^®®i 9 s*jJ:t;f Ku-'f 9 d t*»e> 

[0 0 3 4] /idb\ 2ott. \m.^n^m\i<r>f-^>' 

r(0:/n -y ^>'i>'|fe#«2 Ofi, nS^l^^^^l 8 0/^" 
i^^tc i 1 7 2rtl^ili-^fcJ^)ti^»t 

[003 5] ±IET F T 1 4 n^f- VWSmi 6 tt, S 

i N (^>(t:'>y mt^hfi.-^'&'^Pimw^x'M . 
vmm^ 1 6 1 1 (Dm^^mKtitz^xm 

[0 0 3 61 |l|^L/i:V^;45^ -hfSM{B!l»« 1 1 

(D±.!Citi.;^ifc:fST. F T- 1.. 4 .(^.-i^.— h.m^ 1 -5 {X'Jf — -hit- , 
■i-^WiP&i-'Sy- h^'f V (T Ku;^7'l'» i:, BtiiE 30 
T F T l-4 ©^KWf 1" 9 d {Cpi^feT^— fCfSC Cfc 

[0 0 3 7] ±|£^~- h7-J':/tt^ atSl 1±{-, ±IE 
TFT 1 4©y- NfllSl 5 t-mc^m^tlXHSiO. 

z(oy-h7'{>'i±. ^(Di^'f-^i:m^xmm'^-hm 

^? 7 'T VfiiiaT F T 1 4 W K t^T ^'^JlS 1 9 d {::o/i 
[0 0 3 8] ^ UT, ±tfi®^«ffi 1 3 tt. ±fBy- h 

mM 1 6 (D±ic:±iET F T 1 4 ^mnx^^m^i^xtci 

*)> #Si^m@ 1 3 ^4^^^^*i^. ^:(Z)-ffig5{r*5V^-C)^ 
^^-rSTFT 1 4(Dy—:^mUi 9 s K^m^ixx^^ 

[00 3 9] ±fB®m«ffi 1 3 tt. ij^SigSM^ 

Alt^^ fo S Sit* t Sig^T'SIt i O^Sii ^^^h 



5 

5 ~ 2 0 %(D^SagSltWM t UTI/'>5o !fe*5> 'SW* 

{4*1) 1 4 %jei±-c-fctbtf 

[0040] r ©il^^SiiKlt^Mtt, Al %rci±Al % 

:^^^yi5'^S»-J:o-C^)BSbfc@<»v^4feJS^)Kl 3 a 
[004 1] i-/iiP*>. r cD^SJgKW^Mtt. ^(OT 

mm (:i:iT'H-5^- hite^JKi 6) ©±i;i. ;^/-^s/^as 
^Xte^c^ft/hi^i^R&gB k ;6S^^Si-5^JRifJBI 1 3 a 

, ^imxj^^mv^m-i-'^mnm 1 3 a w 

[004 2] r ©ii^siiKftj^Mf*, la 3 {ciii^^Pp-e 

Sai$iir5tW-Cfc<3. ±IE4feJS^Ml 3 a (OJ^^^J- 

1 3 a(0)Kffit?s#t$ix, -^fch^m<o%\i'^mnmi 

3 a SrSig a ?) <D%\±-^WMm 13a ^CSiHX*^^ 
[004 3] ±iE^IS»^ 13a ©^UfegBk (D 5 

5^{rAlt^l:.^-?t»4^=©:*:gB5)-;Ss@il-f-5o ^fe,--^JSS 

[0044] fdfc' ±iE^«»^ 13a ©^^^EaS 

mm\^it^xm<m^xh^ . \^tcii>^x. 
oxmt/uifmi^ti^o 

[0045] -5: b-C, lfFfE^JS»®l 13a (Dj^gB^J^WiS 
:i(O^JR»)«l 3 afife)^j?$Sr^'<tf. 

jixE LfcSag*;js 5 ~ 2 0 %<D^^mmRmmM^m :i 

[0 0 4 6] /i4b\ m3toXZfm4\'7nVtc^mMR^ 
■ mMii. TL^Pfe^DflA^R&^cD^/Js/^^XPfelfB k i)^.^&-r 
?>^mnm l 3 a d^b^tS rw^Sigg 
Itl^Mfi, BMlBTL^|Sfe^|]J]Ai^P(&^;iS»ii/^if^ii'^^S 

$ ;a5**) 2 0 n rat;lT-efotK4 . ^ cD^«»^^^igigS 
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[0 0 4 7] 'irti:t>h. y^-'^y^mWi^i^^'^mn^'D 

[0 0 4 8] ^(Dm-^h\f^b.. mm^mmm^Ai ^ 
fcfiAi -Ti i^^i^) ^^xmm-^m-^. m^\-t 

^mnn<r>m^m\-tm i o ~ 2 o %. hs^n 5 3 

[0 0 4 91 Sfc. BtrlEAl SfdttAl -Ti -a-^<Sr 1 
7. Onm<Dl¥$tcj*lglbfc^JS»IKJ±. ilETL^Pfe^ 

W^Jl#l^©Sjg^{±j^ 5 %ikT. v— heetfi 1 4 Q 

{00 50] f£is, ±M^m^^^mA(Dm^m-i.. ± 

$ L< f±7%J!il±fc-r5<^;i5aS 

[005 1] fc^^ L. r<0 J; 5 m^SiiSltMM(7)Sili 

[0 0 5 2] -tfit)^. m5i6^um&\-i.^K^t\^^m 

• j§;R*t)ilM©^-2-i3it5M^^^^ 

[0 0 5 3] *fc. meiz^i^fc^mmR^mMii. ^ 
Tjki^tc^mnmi 3 a^i^mL. t(D±{z. iTomi 

[0 0 5 4] :itie3[2l5ioit^|2l6 (C^Ufc^S®S:it 
KMCO I TOmi 3 b«->- hfe^fi. r<0 I TO^l 
3 b (OmW-^ 5 0 n mi: L;fc#^T'4 0 O "efc . bfc 
jiSo-C, mrl3^JR?|t)K 1 3 a rov— hffiK^sfoSeSiiS 

[0 0 5 5] /idb\ m5i6iiumQ\zm\.ti^m^R^ 
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[0 0 5 6] |117*5j;0«El8fi. ¥^SigKlt^ 

[0 0 5 7] -r/iibh. :i«4^@jiSttJ^M»4. ^(DT 

X. Al ^fcfiAl 5R-a-^^*»f5?t5^JR^l 3 c?r)fc 
Sraill$-e-'fcV''Jl$ OOOnmiga) t-^ML, :i® 

^mmi 3 c{c7* K y y ^mti:-ox^m(n^ 
[0 0 5 8] .r (©ij^igjisitj^Mtt, mn^mf^ 1 3 c 

©I8I§I53> (l38PmJW^1-«>lF|5:»-) fcASt bfc)t?ri&Jlffi-C 
fci9. |217{c3I^^P|]T-^Lfc«ffi<fly*^bcDA#t3fct. 

[0 0 5 9] r<Oi|^^;gi§Mlt^M(4, JtSriSai^-^'iVN 

So 

[0 0 6 0] fc:^L. r<Oi|tSjgStt®lM»;i*3(/>Tf4. 

i/io-C^x, «Efiy*^&^tilrAtt§-lirT^:wSia*^ 
miSbfci:#t-S^3HMPmgp^;6S)B|^i:?^j:oTa;t5fc 

• .;;l1^iffiMflm<o«s:)^•3./.A.me^:l?feu•^•t«^l»^wJL.o.•t• 

-- [0 0-6'T] ^ VX\ ■±'i5mmWMT3i'XV-IM.V1tm 

M 1 6 :ic^¥@i§RW^M^7;i- h y y 

^7y^WiKX<0y<^-~>^^l.xm^^tlX\,^^. ^J: 
|g6*5j;i;5|a7tc^Lfci|£^SjlSft^M-Cii(3lim@ 

Ti^X^^o 

[006 2] — s^^-fe/v 1 o (Dmmmmm 1 2<dp% 

4d5^ttbtbTV^?). BtrlE>ftf&ll|®2 3f4, ±12 

«ffiffl!i«« 1 1 <D'&mmnm<o±xicM\^-r^-^imft 
[006 3] ^ L.X. ±.sd.mmmmm 1 1 

1 2 i»4, -?:<0^1'jgii:«fB{c:*5V^T#4>t©v^-/v«-2 5 
(l21l#flS) «r^f^LTg^&$^^T*5lP. ^S2 6ttMS 
i|S 1 1 . 12 ra®BfrfBi/— /WW2 5 t?H*nfcffl«}C^ 

50 [0064]:: ©fKfi 2 6 ^mM:*"'l4d5iE(^>;|i-^x 
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1. 1 2t;iig(tfcie[P]K2 2, 2 A\zi.^x^in^fi(0 

stgi 1. 1 2±T-oBe(^;^(fij2raftfj$tb. mmmi 

IEiS[6]^2 2, 2 4tt. Tjfy 5 K^*^^^<e57K¥iai^ 

[006 5] ^fcs ±fS*K<^«^«3 1 , 3 2 W 5 

*>. ;Kffi{ftj<i^« 3 2 ttii^co^i^ts, *ffi{a!){i^^3 
^SJt^T'fo <9 . (Dm.mmm%^ 3 i (D^®:SLEA(±. 
*S3 l©«B(cm/KiIM]aSrt>oSgB^3 SSrJ^figLT 

[0 0 6 6] ±iE;gpjM3 3 Ti? y ^\^mmm<D%m 

^;5-fe;^i5iS?^?i^a«i^=■^^iAbfct^(05rffi^«3 IE 

[0 0 6 7] rco@ig^3 3w[!flia®iFi©ig$ mmt 

fl, 9~1 4%-e*)5o 
[0 0 6 8] tin. ±fE---'r Xfiitt, J I S K 6 7 

m^ircso'- '" " - ' • - --• 
^fx%mmmm; Tp(%)=Tt -xa 

^Wcmm^; Td(%)= [T4 -T3 X (T2 /T\ ) ] 
/T\ 

---rXfit ; H(%) = (Td /Tt ) X 1 0 0 

Tl ;Alt3ti^» 
T2 ; ^?ti^iSi§*ft 

T3 ;m^mm.(omc%m. 

jg#7^/uAdi^/j:oT*3!? , rcc)^iteMtS4 on. ± 

IS^ft-fe/H Oco*aD{Blt-ia«$*xfc^ffi{|iMB3ttS3 1 

[00 70] tii&. m^wmmm 4 0 {-m^-^f^ 10© 

« 3 0 (iifJlEteffiM^ 4 0 (D*ffi{C^« $ ttXfc t) . * 
fcaffiffi!l<S3fe«3 2fiJKS-fer>'H OWfiffi (*ffiffll)Sfe 



(7) 
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[0 0 7 1] jcm%m.^o\±. ^ejfeoss^*^^^ 
[0 0 7 2] muu%m5 1 14. y fi^mmmii^hfi 

[0 0 7 3] ^ LT. z.<om:mm<nw.mnmmm.x\±. 

±IS^ffi{B!Hg?t«3 1 -troSigttSrtSffi-lr/H 0® 
«ffi{iy»«l 2±^c4o^t5^S^^•^^<^BB|fiJ:^|B! (EISJ^ 
2 4 057lf>'^*|Sl) {C>ffbTBf^^^^*tcTfcbT 
^m.ir^hth\^. ±fB{4tS^«4 0 5r-?rcDjltatt (M 
#i|iitl) <lraiitB«ffiffi!)ii3t«3 l©]g)gtt{^*fLTgff^:^ 
SE^fetC-f UTie«L, * blcaffifflyii)t«3 2 ?Sr. 
20 -ttD^jiittSr^S-fe/v 1 0 (OMMW&U 1 1 ±t-*5tt5 

[0 0 7 4] ifc4b\ r(O^MT?fi. ^^-fe/H0<O^ 
ffifiiJSKi 1 ±^ctD(t5^Ra^^^^Sa(^:^^S]^::^^:fto° 

ffi{l!jS® 1 2 ±tc:t5(t ?)fK^5>T-Baifi]:^r6] t H^tg 3 
1 . 3 2 ©iSjgtt::^[6j*3 J; Tm*BSI« 4 0 o 
SrlS:^L^:l/^5o 

30 4o{t5^s-fe/n ocojg^:j>^iai6]:^iB]i:. m&mmA. 

0 (OiltBtt i:\ iH3ti« 3 1, 3" 2-<DigigWi t Sr^-r¥ffi 
UlT-fctl, |ll^c4o^^Tl 1 a(4?SfB-lr/H OcDS®{B!jS 
«1 l_h{CioJtSfiSfB^>^cD6a(fi)*[6]. 1 2 attfi^S-fe 

/n ow^Mja^i 2±(c*5its?K^^>^-<Dgaisj:^;6] 

[0 0 7 6] rcDlSIl 0<OJ;51-. ?S^-ir7H 0©Sffi 

{sij«^si 2 Jiic*3it5?ss5>^sar&]*(^ 1 2 ajt. «ffi 
iaastgi i±tc*5(t5?SfB^)-7-iai^:^i^]i 1 a:^i6]. o 

40 Kl? 9 0 ° -f ixTfc- i? . m^m 2 6 1 1 , 

1 2f^Kio\^xmi9 0° ©y-f ;^ hi^xy^:^ MaiRl 

[00 7 7] *;rc:. la 1 0 {Ct5^,^T. 31a tt*ffi{l!|{H 

%m 3 1 (OiSiitt. 4 0a fmffiSS 4 0 (©JltBttSr* 
U-C*3 ?) . m^mU^^ 3-1 co^igtt 3 1a tt±IE:^fi: 

^10° <35::^i6]{c*fuSffiffi!ld»feftxiElHit)jj:{S{^i 7 0 
° cd:^|6i, 'EffiM!E4 0 (Dmm^4 0 a f±:^te:ft o" cd 
:^(6]{C^L*SfflllA^bl.-C^lHl?) (ctsir 1 5 0° co:*l6] 
iCfot). Lfc;ii5o-C. 'fiE:*BMtS4 0®ja*ett4 0 a tt, 

50 «B<iij«)t« 3 1 (om^n 3 1 *ffiffl!)*-e>^ 
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[0078] [§110 {CtJVNT. 3 2a 

3 2 <DiSi§tts:* bT*5 1? , r (Dmmw&ios^ 3 

2 roSigtt 3 2a f±±IS:^teA 0° U^EIM 

*>p>l,-cfclHi?)fcfsi^ 1 5 0° (D:ff\^\zh^o 

[0 0 7 91 r©?SfB«^§£*f4, :J1-)t (.S^ytt-tcit 
1 tcHi^^Bi-eS^ bfc J: 5 *Sffi!J<S)tS 3 1 (D^yt 

)t^5^U5?K^SSriioTHUfE*BttflM^«3 I tcAttL- 
[O.OSOl^fc. ^OSSfB^^^gtt. 

T±IE^E{iHB^tg3 lldAMLT. r(DM^«3lSr 
,[008 1] -f-'^ifct., ±flES^^«*ig«tt, ^ft-fe^v 
/H 0 (D«ffiffll(ciBS-bfcSSfflaiB^)t«3^r-(tAlt^Sr 

X. ^^-fe/H 0(D«ffi{l!»;ig2SLfcaE{|i|<g^*g3 2 

^^cDl^fi. HfrKKffiifly{B?tS3 2 ^iH^^t tfrlE 
«ffiftij{i5t«3 1 Srl^)t-7-t ux&^-r^h<Dxhi>. 

[00 8 2] ±K.m^m^ms:(^m^W)i^^. '^-r^i-^ 

^^gfrfcV^Tfi. SmaJM)t«3 lcD^®|ft3 1 aJd 
>^bT{]i:tgM«4 0OiltS$S4 0 a ;{iS^*6(C-rtl.T</^5 
fci^). SulE^Efailfi^ffiS 1 ^jioTAlt L-^cH^Mjt 

mtcj; 19 $ ^i,cmtft^m^^^hf\^xm^B±A^i ocom 
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I5«ffiffl!){i)t1g3 1 (CAW-rS, 
[ 0 0 8 3 J LT. r cD*ffifiiJ{g)tS 3 1 }CAlt-r 5 

*^S;^cO«**fc(t*^rcD<i^«3 iSr^iiLTmit 

[0 0 8 4] mz\ ot^h<r)%^^m-t^t^<^ 

10 *^(COl^TIft?^^Si:. rcDt )t!!i5 0^^e>CD 

3t;65«ffi{fl!]M^fe«3 2 ^ilo-cEi^M^ir/i ?) . 
i^{H*;i5j0?ft-fe:/n 0t;:^-O^ffifiy*»feAML.T. 
3tcD 5 *)fSS-ir/i' 1 0 (OKSfiiJS^g 1 1 (DrtffitciS'tj- 

2 <r>m^H 3 2a *SfiSS-fe/H 0 (OaSfflaSS 1 1 ±.\Z 

i a\zn\L^xm^\zTfix 

^S-fe/H Olc-?r(DKffiffllli6^bAJtbfcilj^ 

ti'o. z.(omnm%f)^. 'feta^«4o^ii5®a-e^-c 
«®sfa*(c i 19 ^h\zm^v^m^^7Lhf\.xm.mmm 

3t«3 ItcAlt-rSo 

[0 0 8 5] -tUT. *EfflJ®)t«3 llc 

A#t-r53t(4. ^A-lr/wi 0 coJKagi:ffitBa«4 0© 

^J5fe5J-©2£ft*fc(-t;4S-(D®^t«3 1 trSoiiL-Ciillt 

■ ■■ ■■ [00 S 6 ] O^-*) -; •±fB^^^^ef4%^151-?tSrfi|ffl • 

/V 1 0 (Dm^m co^atif ja* t «sfflyM^« 3 1 (Dm% 
i6i.x3^%^mt^mm\.x%-%:m^\^. ^juso^^b 

mm\.x%^m^ir^h<n>xh^ . rcDj^fa^^^Bic 

ititf . —Steffi V fetlT I 5 * 7 - 7 -f /v^ Srffl ''fc 
[0 0 8 7] — ^<0^\zn 

[0 0 8 8] z.<D^. ±.mm:mm(ow.fm^7r-mm-^. 
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4 0 t m^-^f^ 1 0 (Om^ 2 7 tt. @ii)tcoiS^4^ffiSr 
^ ;t 5 »t T? (5 1 A/ i:*^ Sr SiiR b 7t I \ 
[0 0 8 91 t(D±i!f>. ::tb^)©«ffl«T^*Jcj:?){B3t 

lta^^(^^<^«®<l!l^^® 3 2 ^jloTAttbTttifE 
[0 0 9 01 *fc. *7-7-f /v^t:: iolDtSr^fe-t- 
[00 9 11 •f-^itjtj, ±IEIIl£Mw^ft«^^fi(c:ja 
v^Tfi. fi*a^«4 0©«atff^*(4'^'fbL/j:u^*s, ?S 
ft-t/H 0<OjKft^©«ffi*f^*«. 1,12 
<DWmi 3, 2 3|li3{;iTOD$tv2)IIII»-ctoT?SS:5>^- 

mimviBii^Mitir^mzth^jioxmt't^tcai. m 
-c^ixtf. *®{iijii*«3 i^mmi^xmki-t^m&% 

(Dfe^r^-fk^-tirSr i:ds-e#. Ufc;6SoT. lo©S« 
[009 21 r <?3?S^^^iSerc>«^^Ki(i, S 

mm^BM^^U (TFTSrHgi!)*^=•i:i-6t©) 

lEtbi: i^iaife; ?g?®-fe/v-i •o<^>*)-iisi^@-2-3 

it>t-. ^tncmm^'tx^y'--?V'<>\zmw'f--$' 
x.itx<. mmr'-'^m-^(DmiiL^mm7'-^\^jtcx 

[00 9 31 ±IE?i$fB«*iSficO*^fe(CoV ^T^PJi" 

SrMS«ii. 1 2l^g^c:*^v^r^sl^9 0° 

1 2±(C4o»t5?^S5>^c7)BEl^*l^ 1 la, 1 2 a i:. 

mytm 3 1, 3 2 (omm^ 3 1 a , 3 2 a t . -fsffi^^ 

4 0(Djlffitt4 0 a idS-ett-^HH 1 0 td^ Lfc:^|6]{C 

19 . d^O, ?SfB-fe/V 1 0 CO A n • d 2 6 (Offljff 

mm:fj^ ^nt m^mm d t (om) (Dmt>m 9 s o n m 

(M^lf-S.. An = 0. 204. d = 4. 8m m) . 
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Ocoy ->3 :/Offi;65^<^3 -7 0 TiTCiXh^^ 

fij^-tr/n o^cDEriApia£E}-f£;i^-c#, i^. e 

fc^-fkb. */c:3tjIS5 0A»ib©)tSrfiJffl-t-5Siiaa^ 
X\±. #Iif^<0«^fe;6S^a-fe/H 0-^<O8]*PttJEEtcjS; 

[ 0 0 9 4 1 ai 1 *i J;tJ«E 1 2 tt, ±fa^S*^3g« 

10 m: 01 2(±mffi-iiii**#i4iii-c-fc5o ;^c*s. ci^ix- 
fi, m^9i7r^mm\^'t(ommK^\^x3o' <d:^i6i 

[0 0 9 51 r©SttM*^tCjoV^-Cf4. jKS-fe/H 0 

ff^mm 13, 23 ratcBijp-rs^Emsr:*:* < \.x^< 

<r>\zthfioX. aM3t©fe>i5|gii i{c;^i-j:5{-^PP 

[0 0 9 6] r(Dj;5('. JifE^^*^iS«tt. 

Si^. ^(Ootb(DWk<o^KX^m^-k^7n 

[0 0 9 71 01 3*J<ttJI501 4f4. ±fE^S* 

- •? ...iiii.3.ttEn>!}fl«j£fe»irS:m*t3fe<??.fe^,^^ 
30 I E.fesia, la i 4ttmjEE-mtt*#i4iiiT-$>?)o 'fe 

4b\- r©l2ir3fcJ:x;50 1 -4 V."-ffiffi«-*iSS}^ 

i^{c>frLT3 0° (0:^1*1 (:;^'fe(4eic-eJ;v^) ^i^bfife 

[00 9 81 r ©Stt^^^t-*3V^-Cf4, JSS-fe/W 1 0 

(omMiZ, 2 3W\\z.^Mir^nS£m.^i^^<l'Xi^< 
(DKhi^fi-oX. mit^itOfe;45|2i 1 3 (c^-r J; 5 (-3^33 
:^i^\Mt\^x<^^. 't(D'^^xmM%i)^. I21i4tc:;^^ 

[0099] Z.<D^oK\ ±IE?eCA^^%^B(4^ )tM5 
0*^P><O^Sr*iJ;l-r5Sititf«^-et. loOW^T'HU 

[0 1 0 01 Jfeio. r©K*tS!^^t-*i»t5PPAP«ffitc 
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[0101] fcfc'L. ±l5ffi^«^igat4x IS i A/ if© 

^1-3to)t»;iS/>/jjv ^l^f I, ^#glf -c-i«6<)f^^^it«?rafc 

V^t^{c)tai5 OSr,^itr$-&TKltS*/T^§Sgi: LTft 

(ifoi 9BgStc(4/i ^^-fe/H 0©^»)^ 
Tt>J:v\ 

[0 10 2] ^fc. ±isiliS0iJ<o?d?S«/T^iSBttx sit 
s^^j-jsi/^-c*. m. m. e<ofesr«^L.. Sa© 

■fe/V 1 0 <om^^ 11. 12 J:fC43t-t5}RS^^^«OBB[6j 
*fS]l 1 a. 1 2 &i3XXJ^m^^^(0)y-(y'' h^t. M 
^:K3 1, 3 2 (0;gj§t4 3 1 a , 3 2 a cO:^(S]4oJ;a5^ 
ffiM«4 0Ojlffil44 0 a(D:^|B]i:»C j;oT**5;i^ 

[0103] ^ LT. ilE^^^^ISStt. JS^-fe/V 1 
ocoKffilWStgi i(DF*3ffiic:^SagSlt^M^fS:ft^:: 

)fc«3 HCA*t)tSrEi^{i*i:-f S<i^tf^ffli:^S^■t/^ 
:fj<Di^m t fd-arr. mmmm%^ 3 2 v ^-rtca^ 

3 2isxxJ^W^m±^^i 0(dM^M&^i 1 (;i ioTttlM 
[0 10 4] ±fB^SfB«^^a{:l*^l/^-C(±. ^ 

[0 10 5] *fc. JblE^K^*^ig«^Ct5^^-Ctt, JSfe 

■fe/n oa?«ffi{ias«i 1 <Df>^mii^^mT&m.mmM^^ 
fflijiciaa L/c^ffiiai^^ts 3 1 <D-m^%wn.^A t ^£ 
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[0 10 6] ±|H?i5^«^^i£«JC*JV^-C. ^ig 

turf. Sft§!^*f-*5V^-Cieft-lr/V'i 0 0?^S;ifcJ;«3 

«Bfl!Hi^tg3 2 SriloTj^^-fe/V' 1 0 tC-tO^Efilld^ 

10 [0 10 7] -^rU-C, HulE*EfflO(i)tS 3 1 

mmut/tm 3 1 (o^^i^m j: 9 e 5 u . * 

/H OOJKSSSraofc3fc*SHufS^ffifl!HB)t«3 1 ©1^ 

20 [0108] ±IE^mffiA<Dt!i:a^*:tt> ±xE 

Lfc-^-r Xkt- J; o TR* "9 , r (^--r XfitiiS 2 5 %£k 

3i^§r;iC?)>45, ^t5:affiAO--Y X{fi;i5 9 ~ i 4 %co 

[0 10 9] LA^h. ±IEfi5fB«jf:^aT'f±, ^^-fe/V 
30 ig3iStt^MSr^te$1tTVv5-fcfer-?^fB-lr>'W 10 COM 

[ 0 1 1 0 1 m2 (Dmmmi 5^*5. ±um 1 oms^ii 

T'(4. ^^^i@^§S#t^M5^*^a5iii*«1Sl 3§r. TFT 
1 4Srjet-tTJP^fi£LTV^-5dS, 03®*^ 1 3 ttmiE 
TFT 1 4^So-C?f^J5S;LTt>J;V^c 
[0 1 1 1] Ell 5H>l!:^?^©S2(D||iS0lJSr^-rJSS 

*^att. j^ft-fe/u 1 0 (DmmM&u 1 1 (Of^sdiE^ 

UfcTFT 1 4SrS5i*:Si^i»^2 1 SrSi NM^W@ 

1 (omi±mizt>tc-oxiimi'X . z(Dum^mm2i 
co±tc, ^mms.^mM^mi^?}MmmMi 3^^<D-- 
nxm^s.TFT 1 A^^oxm^i^. r<D®^m*ii3 

Sr. HtrlEfSil«6^)^2 l)zm^Lti=^y^'^ hK2 1 a 
(;lt3V^TTFT 1 4rc»y— j^fliflil 9 s }wS!)l^Lfct>«o 

so [0 112] ^'^do, w<OlllSMl4, TFT14S:S5iS: 
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[0 113] :L(r>nmm(Di:o\^. TFTi4Sr»Sllfe 

m.f^2 ixw^\ ^<o}L\z.nmnjmi ssthuietfti 

Lfc:^l<O|IJS0t|®^*tc*P;tT, ^l-JtSrWffl-TS^W 

[0 1 14] /iib\ rw|liS0iJco?sa*^iS«(c*5v^T 
t>^ ^i!S5 0A='b©:)t?rfiJffl-r5Sj§M**«^li@ii 
)t;OSTF.Tl 4§|5^)-Cjgfeix5fc*> 

±tEl^^^^^e«4-h56 L^i J; 5 t-. lit A/ir©^(4 

[0 115] iw.^nmm'm ±fE^i*3j;t;^m 

2 nmmmxa. fss-fe/v i o cD«ffi{fl!)s« 1 1 vzmm 

1 3 irTFT 1 4Sr^»t-Ct''5dSx WIHfSft-fe/H 
0 i'3tTFTl4 Sr^ffi{MStE 1 2 

[0 1 1 61 lai &\-t^^m<o%z<Df^mm^7T^irm^ 

•fe/n o?r> *ffi<l!JStei 2cDrtffi(c1f^<Dtii*a;11i 

3 t Z.f\.h^mmmM 1 3 ic-ttx^'ixM/SfSffilcWT 
F T 1 4 SrEIS SEEffiHStS 1 1 OrtESt-MfE^W^ 
mffil 3 i:*|-[6i-t-55sH6]ft^2 3Sr^ltfcTi5'7^^:7V 
5:.h5U;::i/C ^tC^S-fc-^V-t-Lfc MIEB*®® 1^ 
■ 3 I TO^^^^e^JC-SSBJ^® i: ^tu, mifa*f[6]®® 

2 3u;-|g 3 iff j;-uf|gr4 ;-iii-5';" m e ," mi to j: i/ei s ■ 

[0 117] r(^*JiS^JcO)gfB^^i^^«{4. fKfe 

ir/n o<D«ffi{iys«i 2(DP^ffi{cS5^/ipi^'i;111 3 
t T F T 1 4 Sr^lt. SSffiOX^ 1 1 <r>\^m\^^mMBL 

MmM^mi^^n^mM2 3^wntLh<DX'h^x. ttr 

IETF T 1 4C0«^f4±KELfcmi <O|IM0iJcDt>cDi:lRl 
D-Cfc5U. $fc. «^«3 1. 3 2*JJ;tJ?{i*i^«4 

0 ©sae t>fltriEii 1 ©nistfij t PI D -c*) 5 A» b , a^-r 

[0 118] rw|llfeF!|(^ffifB*^^«t-*5V^"Ct>. ± 
®*-C'^^<^fe^*^i-2)rid5r'#?,5i: t tic. ^ 

^ir/w 1 0 <7)BSfiiJS^S 1 1 l-^ltfcjfi-l^m^^ 2 3 le:^ 



[0 119] \.m4(ommm'] ^fc. ±fEigi~ii3© 

Jtfcm® (||i*5j:tJ«^2co|lifet»Jt?HSigltfiii 3, 

^3(D^jfeMT*(4>tt[pifl;is2 3) \c^mms.^fi^M^m 

10 [0120]I2|17 l±;*:^gq®||4 (O|li£0<JSr^-r?KS 

-fe/i' 1 oSr^ 1 1 wi^ffitciiiigllffi i 3 t T 

FT14Sria^L. ^ffiiaiKtg 1 2 COrtSlcMl^imil 2 
3Sr^ltfcTi5'7"'f:^-^ H y s'^';^M-lr/vi:-r Si: 1 1 
IC , WsHM^m® 1 3 43 J: O^Mlnim® 2 3 I T OJ^^ 

mtimmmm i 3 wsbmic. t f t 1 4 cd^^- 
JK mmm) le^^L-x^mm^Mm maaxxfm 

[0 12 1] 'i*?. z.<DmMm<Dm&^^'ikmi-i. w& 
■fe/n o<D«ffi{ai«:Ki 1 wrtB(c^itfciif*«® 1 3 

-rso . 

[0 12 2] r.ro|lifeM(o^S«*3S«^c±sv^Tt. ± 
[0 12 3] ^fc, ::co^J£0iJ-ei±. jS^-t/nocoa 

jiSMJ^Mt HtJlEPi^m^l 3*J<ttJ«^©Pfl(73y- 

[0124] f£ii. z.(DXo Km^m^&mmM^m 

[0125] [ffliCOlllfiW 'fciJ. ±M intern 1 ~B4 

LT. S^S:»■^=•Sr^^^^ 9 0° h:ftT'^^w'^ hie 

50 [6]$-&fct>©$:ffll/^5't)<^'■efc5*^ w©?Rft^>q^c05' 
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h^tt. 9 0° Xcmh-f. \ 8 0~2 7 0° 

10 12 6] ^fc. ±|B#lll£0iJO?K^^^3S«tt. & 
mytma 1.32 ©ii^4sj;t;5:^^f^ffl t L-c?t 

3 1. 3 2cD{S^*3j;U5:^^#ffii$r*lJfflUT)tSr*fe lo 

1 a^rSSS-fe/H OO^ffiftiJStgl 2JitCt3tt?.^S5> 
3 2 (D;@ii$i 3 2a ^jg^-ir/l' 1 0 cD«ffi{BJSK 1 1 -t 

(0 12 71 fc^L, ±^mMm<DXoiC. ?K^-fe/H 20 

0 i mmmmtftm sit (Drai;i'fitBM« 4 0 ^mm-ti 
it. ^s-fe/n 0 1 1, 1 2m^Mv 

xmimWL\c^±iXi'om\^-t?>MBi:^ML.fit^. o 

[0 12 81 $?>JC, ±|E#llligMT*f*. ^S-t/H 0 

cD^^-&/^ 1 0 tt,.- -^^-r h y ^ v^M-t/i'-^-tr ^.^ 30 
h <i -CIS i t \ ' - • - ^ — ■ ■ 

(0 12 91 -^tc. ±ummm(om^m^^m.i-i. Mm 

(0 13 0] 

fcm2(Dffi3t«^iffiv^■r^c:*^-t-5t)(o-c*fc»3. 

5o 50 



■2? 

[0 13 11 ;:^^PJro^0?^*.^^igB^ctJl/^T, BIT 

[0 13 2] -tti^ioh. 0-!lx«Hul2?SSir/v;O5^ «ffi{B!l 

[0 13 31 |frfE?Rffi-fe/V;65. 

hii\,zi3\,^xm^£.mwim^\zmmvxhx<. :i<d 

(0 13 41 *^M<^JKS*^»g»C*JV>T. 

mKmmti:fi^imm^ift-Lx^mmR^mi:mfi^tt. z 
(0 13 51 *^l^w^0^s«^^s^-*5^/^T^i, 

co^1-$15^;dS(«i|Es:Stffi {;i ^ o T ;t S r i: tt i^j: I ^, 

[0 13 6] S6>(c. *^e8©je?s«^yia{cfc'v>T. 

intc^^i^mmi^MmizX-^xmn.^'±x {^-^ 0 :l tit 
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4$ 1377-318929 



(13) 



23 



[02] raJK^*^geo-aJ^J-wi£:*:»rffiiao 



. [12141 EI3lC^U!t^@giS:lt]©W¥ffil2lo 
[0 7] ^SjaK*t^«5|g4OT«»JSr^-t--?:<o-g|54)-©»f . 



[081 niTt^L-fc^igjasiti^ro^ffiigic 



24 

[0111 ^M®**<^l^®PPJ!lP^ffilc*|~f-5mi**w' 

&mt^^i-c I Efe^0„ 

[0121 ^itM^^©^®«jE-tt}|t*i|#tt0„ 

[0131 mmmm^<o^<o^MmB\cM^^m^yt<D 

^mt^^-rc I E#,S0o 

[01 41 ilig^**i^l^©fl;JE-mit*#'tt0o 

[0151 ::^%m(Dm2(Dmmm^^^-tm^m^mm<D 

[0161 *|gWwm3<D||JSMSr^i-|SS*^^Sro 

[01 71 ;*:^PJ(D^4<?D^JSM^Ir*-r?iSS^'T^^a« 

[0181 ?e*©^ft*^^Sco«3W»^0. 
[??€-cotftl^l 

I 0 - 

I I -^ffiiai^ts 

1 2-*EiS!lS« 

1 s-iiil^ll^ 

1 4 -TFT mwsm^) 

2 2-Bai^iJii 

2 4-Bar&]M 

3 1 -m^m^^m. (m i (om^m 

3 2-Kffi{Bl{13t« (^2(D<S?t«) 

4 0 •■-ia:ffiM« 

5 0-tftm 



ms-y 



M 



12 



25 — E 



"T 

510 



; 

50. 



[0 5] 



^^^^^^ 



31 

^10 wSStzJt 



□ 



'32 {S5^ 



1^9 

51 52 



1 
13b 



1*1 



-16 




7-31 8929 




[137] [08] [091 




¥7-31 8929 





(16) 



mi5\ 




5la 




7-31 8929 




Searching PAJ 



1/2 ^—iy 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-318929 
(43)Date of publication of application : 08.12.1995 



(5 Dint CI. 




602F 1/1335 
G02F 1/136 




(21)Application number : 


06-116899 


' (71)Applicant 


: CASIO COMPUT CO LTD 


(22)Date of filing : 


30.05.1994 


(72)Inventor : 


AOKI HISASHI 








YOSHIDA TETSUSHI 



'M, 



40 



(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To lessen the light quantity loss by light 
absorption at polarizing plates and substrates and to 
make display bright at the time of reflection type display 
utilizing external light by providing the inside surface of 
the rear surface side substrate of the liquid crystal cell 
with a translucent reflection film. 

CONSTITUTION: Plural pixel electrodes and plural active 
elements respectively corresponding thereto are 
disposed in a matrix form in a row direction and column 
direction on the inside surface of the rear surface side 
substrate 11 of the liquid crystal cell 10, i.e. the opposite 
surface of a liquid crystal layer. The pixel electrodes are 
commonly used as the translucent reflection film M. This 
translucent reflection film M allows the reflection and 
transmission of the incident light at certain reflectivity 
and transmittance. Te external light entering from the 
front surface *sicle is^pofarized to linearly polarized light 

by the front surface side polarizing plate 31 and is made>;.-r . . : i: - 

incident on the liquid crystal cell 10. The light past this 

liquid crystal layer is made incident on the translucent reflection film M and the light reflected 
by the translucent reflection film M is again made incident on the front surface side polarizing 
plate 31 after passing the liquid crystal layer. The light transmitted through the polarizing plate 
31 is emitted as image light to the front surface side. 
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[Claim(s)] 

[Claim l] The reflective mold display function 
which is made to reflect the light which uses 
outdoor daylight and carries out incidence from a 
front-face side, and is displayed, The liquid crystal 
cell which it is [ Uquid crystal cell ] the Uquid 
crystal display which has the transparency mold 
display function which is made to carry out 
incidence of the light from the Ught source, and 
displays it from a rear-face side, and made Uquid 
crystal pinch between the transparence substrates 
of a front flesh-side pair, It consists of the 1st 
polarizing plate arranged at the front-face side of 
this hquid crystal cell, and the 2nd polarizing 
plate arranged at the rear-face side of said Uquid 
crystal cell. And the liquid crystal display 
characterized by preparing the transflective 
reflective film which makes the inside of the 
rear-face side substrate of said liquid crystal cell 
reflect and penetrate incident light with a certain 
reflection factor and permeability. " 
[Claim 2] The Uquid crystal display according to 
claim 1 characterized by the electrode which the 
electrode for impressing electric field is prepared 
in the inside of both the substrates of, a. liquid 
crystal ceU at the liquid crystal layer, respectively, 
and was prepared- in the inside of a rear- face side 
substrate serving as the transflective reflective 
film. 

[Claim 3] A liquid crystal cell is a liquid crystal 
display according to claim 2 which is the 
active-matrix mold eel which arranged in the 
inside of a rear-face side substrate two or more 
active elements which correspond to two or more 
pixel electrode and each [ these ] pixel electrode, 
respectively, and prepared said each pixel 
electrode and the counterelectrode which counters 
in the inside of a front-face side substrate, and is 
characterized by said pixel electrode serving as 
the transflective reflective film. 
[Claim 4] It is the Uquid crystal display according 
to claim 3 characterized by covering the active 
element by the protection insulator layer, for the 
pixel electrode which serves as the transflective 
reflective film covering said active element, 
preparing it on said protection insulator layer, and 
connecting, with said active element in the contact 
hole formed in said protection insulator layer. 



[Claim 5] A liquid crystal cell is a liquid crystal 
display according to claim 3 which is the 
active-matrix mold eel which arranged in the 
inside of a front-face side substrate two or more , 
active elements which correspond to two or more 
pixel electrode and each [ these ] pixel electrode, 
respectively, and prepared said each pixel 
electrode and the counterelectrode which counters 
in the inside of a rear-face side substrate, and is 
characterized by said counterelectrode serving as 
the transflective reflective film. 
[Claim 6] It is the liquid crystal display according 
to claim 1 characterized by preparing the 
electrode for impressing electric field in the raside 
of both the substrates of a Uquid crystal cell at the 
liquid crystal layer, respectively, and preparing 
the transflective reflective film in the rear-face 
side of the electrode which each of these electrodes 
is transparent electrodes, and was prepared in the 
inside of a rear-face side substrate through a 
transparent insulator layer. 

[Claim 7] It is the Uquid crystal display according 
to claim 6 which a liquid crystal cell is an 
active-matrix mold eel which arranged in the 
inside of a rear-face side substrate two or more 
active elements which correspond to two or more 
pixel electrode and each [ these ] pixel electrode, 
respectively, and prepared said each pixel 
electrode and the counterelectrode which counters 
in the inside of a front-face side substrate, and 
said pixel electrode is a transparent electrode and 
is characterized by preparing the transflective 
reflective film in the rear-face side of this pixel 
electrode through a transparent insulator layer. 
[Claim 8] The reflector of the transflective 
reflective film is a liquid crystal display according 
to claim 1 characterized by being a mirror plane 

mostly - • - ^V^* vi^-'-. -:: rv:r-- 

[Claim 9] The Uquid crystal display according to 
claim 1 or 8 characterized by the whole surface of 
the 1st polarizing plate arranged at the front-face 
side of a Uquid crystal cell being a light* scattering 

side. 

[Claim 10] The liquid crystal display according to 
claim 9 characterized by the front face of a 
polarizing plate being a light- scattering side. 

[Detailed Description of the Invention] 
[0001] 

[Industrial AppUcation] This invention relates to 
the liquid crystal display which has a reflective 
mold display function and a transparency mold 
display function. 
[0002] 

[Description of the Prior Art] There are some 
which have the reflective mold display function 
which is made to reflect the light which uses 
outdoor daylight, such as the natxiral light and 
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indoor illumination light, and carries out 
incidence from a front-face side as a liquid crystal 
display, and is displayed, and the transparency 
mold display function which is made to carry out 
incidence of the light from the hght source, and 
displays it from a rear-face side. 
[0003] The liquid crystal display which has the 
above-mentioned reflective mold display function 
and a transparency mold display function has 
composition as shown in drawing 18 
conventionally. While this liquid crystal display 
arranges polarizing plates 5 and 6 to a that 
front-face and rear-face side on both sides of a 
Uquid crystal cell 1, respectively, the half mirror 7 
which makes incident light reflect and penetrate 
with a certain reflection factor and permeability to 
the rear-face side of the polarizing plate 6 
prepared in the rear-face side of a liquid crystal 
cell 1 is arranged, and the hght source 8 is 
established behind said half mirror 7. 
[0004] In addition, the above-mentioned Uquid 
crystal cell 1 makes each electrode forming face 
counter mutually, and joins the transparence 
substrates 2 and 3 of the pair which formed the 
orientation film on it while preparing the 
transparent electrode through the frame -like 
sealant 4. Liquid crystal is made to pinch between 
both this substrate 2 and 3, and the molecule of 
liquid crystal is regulated by said orientation film 
in each substrate 2 and the direction of orientation 
on three, and changes orientation into the 
predetermined orientation condition. 
[0005] moreover, the above-mentioned light source 
8 ■■ general **** of the above-mentioned half 
mirror 7 - it consists of a light guide plate 9 which 
counters the whole mostly,- and- a^light source4amp^ 
10 arranged towards the end side of this light 
guide 'plate 9. It is the thiilg in which reflective 
film 9a which consists of vacuum evaporationo 
(aluminum) film of aluminum etc. was formed at 
the whole rear face of the transparence plate 
which consists of acrylic resin etc., and incidence 
of said light guide plate 9 is carried out to a light 
guide plate 9 from that end side, the illumination 
light from the light source lamp 10 can draw the 
inside of a light guide plate 9, and it carries out 
outgoing radiation toward a liquid crystal cell 1 
from the whole front face of this light guide plate 9. 
[0006] In bright location where the quantity of 
light of outdoor daylight is sufficient, the 
above-mentioned liquid crystal display performs 
the reflective mold display using outdoor daylight, 
and at this time, as the continuous-line arrow 
head showed to drawing 18 , the outdoor daylight 
which carries out incidence to a hquid crystal 
display from that front-face side turns into the 
linearly polarized hght by the polarization of the 
polarizing plate 5 by the side of a front face, and 



carries out incidence of it to a liquid crystal cell 10. 
[0007] On the other hand, since the orientation 
condition of the hquid crystal molecule of a hquid 
crystal cell 1 changes with the electrical potential 
differences impressed to inter electrode [ of both 
the substrates 2 and 3 ] and the birefringence 
effectiveness of a hquid crystal layer changes 
according to the orientation condition of this hquid 
crystal molecule, the linearly polarized light which 
carried out incidence to the liquid crystal cell 1 
turns into hght of a polarization condition 
according to the orientation condition of a hquid 
crystal molecule, outgoing radiation of the hquid 
crystal cell 1 is carried out, and this light carries 
out incidence to the polarizing plate 6 by the side 
of a rear face. 

[0008] And this hght turns into image light 
according to a light analysis operation of the 
rear-face side polarizing plate 6, and carries out 
incidence to a half mirror 7, and the hght reflected 
by the half mirror 7 among that light carries out 
outgoing radiation to the front-face side of a hquid 
crystal display through said rear-face side 
polarizing plate 6, a liquid crystal cell 1, and the 
front-face side polarizing plate 5. 
[0009] Moreover, if the above-mentioned hquid 
crystal display can b.e displayed using the 
illumination hght from the light source 8 and 
makes the light source lamp 10 turn on also in a 
dark location with little quantity of light of 
outdoor dayhght As the broken-Une arrow head 
showed to drawing 18 , the light which the 
illumination light from the hght source 8 carried 
out incidence to the half mirror 7, and penetrated 
this half mirror 7 It becomes the linearly polarized 
hght by - the -.polarization : of- the- v rear-face - side , 
polarizing plate 6, and incidence is carried out to a 
liquid crystal cell 10,-'arid it -becomes the light of a 
polarization condition according to the orientation 
condition of that liquid crystal molecule, and 
incidence is carried out to the front-face side 
polarizing plate 6, and this Ught turns into image 
light according to a light analysis operation of the 
front-face side polarizing plate 5, and carries out 
outgoing radiation to the front-face side of a hquid 
crystal display. 
[0010] 

[Problem(s) to be Solved by the Invention] 
However, it had the' problem that . the 
above-mentioned conventional liquid crystal 
display had the large loss of the light in the case of 
the reflective mold display using outdoor daylight, 
therefore its display by reflective mold display was 
dark. The hght which carried out incidence carries 
out incidence of this to a liquid crystal display at a 
half mirror 7 through the front-face side 
polarizing plate 5, a liquid crystal cell 1, and the 
rear-face side polarizing plate 6 from the 
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front-face side. By the time the hght which the 
Ught reflected by this half mirror 7 is for carrying 
out outgoing radiation to the front-face side of a 
hquid crystal display through said rear-face side 
substrate 6, a liquid crystal cell 1, and the 
front-face side polarizing plate 5, therefore carried 
out incidence from the front-face side carries out 
outgoing radiation to a front-face side again Since 
it passes also along the substrates 2 and 3 of both 
liquid crystal cells 1 a total of 4 times by a imit of 

2 times, respectively while passing along the 
polarizing plates 5 and 6 of a front flesh side a 
total of 4 times by a unit of 2 times, respectively, 
the quantity of light loss by the light absorption in 
polarizing plates 5 and 6 and the substrates 2 and 

3 of a Uquid crystal cell 1 will be large, and a 
display will become dark. 

[0011] This invention aims at offering what can 
lessen the quantity of light loss by the light 
absorption in the polarizing plate in the case of 
the reflective mold display using outdoor daylight, 
and the substrate of a liquid crystal cell as a liquid 
crystal display which has a reflective mold display 
function using outdoor daylight, and a 
transparency mold display function using the light 
from the light source, and can give an indication 
by reflective mold display sufficiently bright. 
[0012] 

[Means for Solving the Problem] The liquid crystal 
display of this invention is characterized by to 
prepare the transflective reflective film which it 
consists [ film ] of the Uquid crystal cell which 
made liquid crystal pinch between the 
transparence substrates of a front flesh-side pair, 
the 1st polarizing plate arranged at the front-face 

--- side^ -of-- this ^'liquid: crystaL eell;--and-i-the 2nd - 
polarizing plate arranged at the rear face side of 

- * ' said-Uquitf crystal ceU/ajadm^ikes tiie in of the 
rear-face side substrate of said liquid crystal cell 
reflect and penetrate incident light with a certain 
reflection factor and permeability. 
[0013] The electrode prepared in the inside of a 
rear-face side substrate among the electrodes 
prepared in the inside of both the substrates of 
said liquid crystal cell, respectively may be made 
to serve as said transflective reflective film in the 
liquid crystal display of this invention. 
[0014] In this case, said liquid crystal cell 
arranges two or more active elements which 
correspond to the inside of a rear-face side 
substrate at two or' more pixel electrode and each 
[ these ] pixel electrode, respectively. When it is 
the active-matrix mold eel which prepared said 
each pixel electrode and the counterelectrode 
which counters in the inside of a front- face side 
substrate What is necessary is for said hquid 
crystal cell to arrange a pixel electrode and an 
active element in the inside of a front-face side 
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substrate, and just to make said counterelectrode 
serve as the transflective reflective film that what 
is necessary is just to make said pixel electrode 
serve as the transflective reflective film, when it is 
the active-matrix mold eel which prepared the 
counterelectrode in the inside of a rear-face side 
substrate. 

[0015] Moreover, a liqxiid crystal ceU is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate, and when making said 
pixel electrode serve as the transflective reflective 
film, said active element niay be covered by the 
protection insulator layer, on said protection 
insulator layer, said active element may be 
covered, the pixel electrode which serves as the 
transflective reflective film may be prepared, and 
you may connect with said active element in the 
contact hole formed in said protection insulator 
layer. 

[0016] Furthermore, in the liquid crystal display 
of this invention, each electrode prepared in the 
inside of both the substrates of said liquid crystal 
cell, respectively may be a transparent electrode, 
and should just prepare the transflective reflective 
film in the rear-face side of the electrode prepared 
in the inside of a rear-face side substrate through 
a transparent insulator layer in that case. 
[0017] What is necessary is to use said pixel 
electrode as a transparent electrode, and just to 
prepare the transflective reflective film in the 
rear-face side of this pixel electrode through a 
transparent insulator layer, when it is the 
active -matrix mold eel to which said liquid crystal 
cell arranged the pixel electrode and the active 
element-in-the-inside of-'a^Tear^^face^side-suhstrate ^ 
in this case. . . , ; ;• • , 

[0018] • Moreover; " as for' the - reflector of said 
transflective reflective film, in the liquid crystal 
display of this invention, it is desirable that it is a 
mirror plane mostly. Moreover, said front-face side 
polarizing plate has that desirable from which 
that whole surface is a light- scattering side, and 
this polarizing plate has that more more desirable 
still that front face of whose is a Ught- scattering 
side. 
[0019] 

[Function] The hquid crystal display of this 
invention is what performs the reflective mold 
display which uses outdoor daylight in bright 
location where the quantity of light of outdoor 
daylight is sufficient. At this time While the 
outdoor daylight which carries out incidence to a 
liquid crystal display from the front-face side 
turns into the hnearly polarized light by the 
polarization of the 1st polarizing plate arranged at 
the front-face side of a liquid crystal cell and 
carries out incidence to a Uquid crystal ceU 
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Incidence is carried out to the transflective 
reflective film with which the light which passed 
along that hquid crystal layer is prepared in the 
inside of the rear-face side substrate of a liquid 
crystal cell, the hght reflected by this transflective 
reflective film carries out incidence to said 1st 
polarizing plate through a liquid crystal layer 
again, the light which penetrates this polarizing 
plate turns into image light, and outgoing 
radiation is carried out to the front-face side of a 
liquid crystal display. 

[0020] This liquid crystal display is what the 
quantity of light of outdoor daylight can display as 
also in few dark locations using the light from the 
light source. Moreover, then The light firom the 
light source tiu'ns into the linearly polarized light 
by the polarization of the 2nd polarizing plate 
arranged at the rear-face side of a liquid crystal 
cell, carry out incidence to a hquid crystal cell 
from the rear-face side, and the light which 
penetrated said transflective reflective film 
carries out incidence to liqmd crystal **** at the 
1st polarizing plate of the above. The Ught which 
penetrates this polarizing plate turns into image 
light, and carries out outgoing radiation to the 
front-face side of a liquid crystal display. 
[0021] namely, at the time of the reflective mold 
display which uses outdoor dayhght by preparing 
the transflective reflective film in the inside of the 
rear-face side substrate of a liquid crystal cell, the 
liquid crystal display of this invention The 
operation with both light analysis operations 
which make image light polarization which makes 
incident light the linearly polarized light, and 
light which passed along the liqmd crystal layer of 
a liquid crystal cell is given -the^^«t -polarizing - 
plate arranged to the front-face side of a hquid 
crystal cell: Display the- 2ild ' polarizing '"plate ' 
arranged to the rear-face side of a liquid crystal 
cell, without using, and according to this hquid 
crystal display Since it can carry out without 
losing the outgoing radiation quantity of light 
with the 2nd polarizing plate which has arranged 
the reflective mold display using outdoor daylight 
to the rear-face side of a liquid crystal ceU, and the 
rear-face side substrate, of said liquid crystal cell, 
The quantity of light loss by the hght absorption 
in the polarizing plate in the case of the reflective 
mold display using outdoor daylight and the 
substrate of a liquid crystal cell can be lessened, 
and an indication by reflective mold display can be 
given sufficiently bright. 

[0022] Moreover, in the liquid crystal display of. 
this invention, if the electrode prepared in the 
inside of a rear-face side substrate among the 
electrodes prepared in the inside of both the 
substrates of said liquid crystal cell, respectively 
is made to serve as said transflective reflective 



film, while simphfying the structure of a hquid 
crystal cell, the manufacture can be made easy. 
[0023] Namely, when said liquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate, and prepared the 
counterelectrode in the inside of a fi-ont-face side 
substrate, [ for example, ] Make said pixel 
electrode serve as the transflective reflective film, 
and said liquid crystal cell arranges a pixel 
electrode and an active element in the inside of a 
front-face side substrate. When it is the 
active-matrix mold eel which prepared the 
counterelectrode in the inside of a rear-face side 
substrate That what is necessary is just to make 
said coimterelectrode serve as the transflective 
reflective film, if it does in this way, since the 
structure of a liquid crystal cell can be simplified 
and said pixel electrode or counterelectrode, and 
the transflective reflective film can be formed in 
coincidence, manufacture of a hquid crystal cell 
will also become easy, 

[0024] Moreover, said hquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate. When makiag said pixel 
electrode serve as the transflective reflective film, 
said active element is covered by the protection 
insulator layer. If may cover said active element, 
the pixel electrode which serves as the 
transflective reflective film may be prepared on 
said protection insulator layer, you may connect 
with said active element in the contact hole 
formed in said protection insulator layer and it 
does in this way Area of the pixel electrode which 
serves-as«the transflective^^eflectivev film^ean^ 
enlarged, and the numerical aperture in the case 
of a reflective mold' display can be gathered. 
[0025] In the liquid crystal display of this 
invention, each electrode prepared in the inside of 
both the substrates of said liquid crystal cell, 
respectively may be a transparent electrode. 
Furthermore, in that case Although what is 
necessary is just to prepare the transflective 
reflective film in the rear face side of the electrode 
prepared in the inside of a rear-face side substrate 
through a transparent instdator layer For 
example, if said pixel electrode is used as a 
transparent electrode and the transflective 
reflective film is prepared in the rear-face side of 
this pixel electrode through a transparent 
insulator layer when said liquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate The compensation 
capacitance which compensates the maintenance 
electrical potential difference of the pixel in a 
. non- selection period by this transflective reflective 
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film, said pixel electrode, and the insulator layer 
in the meantime can be constituted. 
[0026] Moreover, since the transflective reflective 
film is prepared in the inside of the rear-face side 
substrate of a liquid crystal cell in the hquid 
crystal display of this invention, As for using this 
transflective reflective film as the diffuse 
reflection film, although it is difficult, if the whole 
surface of the Ist polarizing plate arranged to the 
front-face side of a liquid crystal cell is a 
light- scattering side, even if the reflector of said 
transflective reflective film is a mirror plane 
mostly, external images, such as a display 
observer's face and its background, are reflected to 
said reflector, and do not appear. 
[0027] Furthermore, in the liquid crystal display 
of this invention, if the reflector of said 
transflective reflective film is a mirror plane 
mostly the light which the light which was able to 
change the polarization condition by the hquid 
crystal layer of a liquid crystal cell in the reflective 
mold display is not scattered with the 
transflective reflective film, and carries out 
incidence to a liquid crystal cell fi-om the rear-face 
side through the 2nd polarizing plate also in a 
transparency mold display will not be scattered 
with the transflective reflective fihn. 
[0028] And if the front face of said 1st polarizing 
plate is a light- scattering side, after the light 
which carries out incidence to a liquid crystal 
display from that front-face side in the case of a 
reflective mold display will be scattered about in 
this case, become the linearly polarized Ught by 
the polarization of the 1st polarizing plate, and 
Moreover, since it is scattered about after the light 
which passed- along-the liquid' crystaMayor-^^of-^a^- 
liquid crystal cell also in the transparency mold 
display also in the reflective mold display turns 
into image hght according to a Ught analysis 
operation of said 1st polarizing plate, Light is not 
scattered about, therefore a quality image can be 
displayed until incident light turns into image 
light through said 1st polarizing plate. 
[0029] 
[Example] 

[1st example] drawing 1 • drawing 14 show the 1st 
example of this invention, drawing 1 is the basic 
block diagram of a liquid crystal display, and 
drawing 2 is some expanded sectional views of 
said liquid crystal display 

[0030] The liquid crystal display of this example is 
what displays a color picture using the 
birefiringence refraction effectiveness. While 
arranging the 1st polarizing plate (henceforth a 
front- face side polarizing plate) 31 to the 
front-face side (it sets to drawing and is the 
bottom) of a liquid crystal cell 10 and arranging 
the 2nd polarizing plate (henceforth a rear face 



side polarizing plate) 32 to the rear-face side (it 
sets to drawing and is the bottom) of said liquid 
crystal cell 10 The phase contrast plate 40 is 
arranged between said liquid crystal cell 10 and 
said front-face side polarizing plate 31, the light 
source 50 is further arranged behind said 
rear-face side polarizing plate 32, and it is 
constituted. 

[0031] First, if the above-mentioned liquid crystal 
cell 10 is explained, this hquid crystal cell 10 is an 
active-matrix mold eel, and uses that to which 
twist orientation of the molecule of hquid crystal 
26 was carried out between both the substrates 11 
and 12 in this example. 

[0032] This liquid crystal cell 10 makes liquid 
crystal 26 pinch between the transparence 
substrate 11 of a pair which consists of glass etc., 
and 12, two or more active elements 14 which 
correspond to two or more pixel electrode 13 and 
each [ these ] pixel electrode 13, respectively are 
arranged in the line writing direction and the 
direction of a train in the shape of a matrix among 
the substrates 11 and 12 of a pair at the inside of 
the substrate 11 by the side of a rear face, i.e., an 
opposed face with a hquid crystal layer, and the 
transparent orientation film 22 is formed on it. 
[0033] The above-mentioned active element 14 is 
TFT (thin film transistor). This TFT14 The gate 
electrode 15 formed on the substrate 11, and this 
gate electrode 15 Wrap gate dielectric film 16, The 
i tjrpe semiconductor film 17 which consists of a-Si 
which was made to counter with said gate 
electrode 15, and was formed on this gate 
dielectric film 16 (amorphous sihcon), a-Si which 
doped the impurity in the both- sides section of this 
i^type semiconductor ^film-^ 1 7-^* etCii=^ ^ ■-fi:piaa^i^----r it^ 
consists of 19s. of source ,electrodes arid/19d of 
draiii electrodes - formed through the '~ becoming 
n-t3nE)e-semiconductor film 18, and this TFT14 is 
covered by the protection insulator layer 21. 
[0034] In addition, 20 is the blocking insulator 
layer formed on the channel field of the i-type 
semiconductor film 17, and this blocking insulator 
layer 20 is formed in order to protect the i type 
semiconductor film 17 at the time of patterning of 
the n- type -semiconductor film 18. 
[0035] the transparence insulator layer which the 
gate dielectric film 16 of the above TFT 14 turns 
into from Si N (silicon nitride) etc. -- it is -- this 
gate dielectric film 16 - a substrate 11 it is 
mostly formed over the whole surface. 
[0036] Moreover, although not illustrated, on the 
above-mentioned rear face side substrate 11, the 
gate line (address line) which supphes a gate 
signal to the gate electrode 15 of the above TFT 14, 
and the data line which supplies the data signal 
according to image data to 19d of said drain 
electrodes of TFT14 are wired. 
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[0037] The above-mentioned gate line is formed on 
the substrate 11 at the gate electrode 15 of the 
above TFT 14, and one, and this gate line is 
covered with said gate dielectric film 16 except for 
that terminal area. Moreover, the 
above-mentioned data line is formed on said gate 
dielectric fihn 16, and this data line is connected 
with 19d of drain electrodes of the above TFT14. 
[0038] And on the above-mentioned gate dielectric 
fi lm 16, the above-mentioned pixel electrode 13 
avoids the above TFT14, and is formed, and each 
pixel electrode 13 is connected to 19s of sovirce 
electrodes of TFT 14 which correspond in the end 
section, respectively. 

[0039] Moreover, the above-mentioned pixel 
electrode 13 serves as the transflective reflective 
film M, and the reflector is a mirror plane mostly. 
Like the commercial half mirror, this transflective 
reflective film M makes incident light reflect and 
penetrate with a certain reflection factor and 
permeability, and is using the pixel electrode 13 as 
the transflective reflective film M whose 
permeability is 5 - 20% in this example. In 
addition, a reflection factor should just be about 
14% or more. 

[0040] This transflective reflective film M is 
aluminum. Or aluminum It is formed by metal 
membranes, such as a system alloy, or considers 
as the cascade screen of transparence electric 
conduction film, such as ITO film, and a metal 
membrane. **** which drawing 3 and drawing 4 
are some of those sectional views and top views 
showing the 1st example of the transflective 
reflective film M, and this transflective reflective 
film M formed with the sputtering system - it 

■^»,».j:T^Gonsists of tMn«metat thm-film^l3a^ 

[0041] namely; this transflective reflective film M 

- — - that substrate side Oiere gat6 dielectaric film -16) 
top - a sputtering system metal particles -- **** 
the hole with which it is made to deposit thinly 
and metal particles have not deposited the 
transflective reflective film M which it was formed 
and was shown in drawing it consists of metal 
thin film 13a dotted with the minute defective 
parts k, such as a defect and a reentrant defect in 
which the deposition thickness of metal particles 
is thin. In addition, said defective part k is an 
irregular configuration, and the magnitude and a 
distribution condition change according to the 
membrane formation thickness of metal thin film 
13a. 

[0042] This transflective reflective film M the 
incident light from the front-face side shown in 
drawing 3 by the continuous-line arrow head 
Moreover, the incident light from the rear-face 
side shown by the broken line arrow head is also 
the thing made to reflect and penetrate with a 
certain reflection factor and permeability. A part of 



light which carried out incidence to the film part 
(parts other than a defective part k) of the 
above-mentioned metal thin film 13a is reflected 
by the film surface of metal thin film 13a, and the 
light of a certain amount penetrates metal thin 
film 13a, and the remaining hght is absorbed by 
metal thin film 13a. 

[0043] since the reentrant defective part with the 
deposition thickness of metal particles thin among 
the defective parts k of the above-mentioned metal 
thin film 13a, on the other hand, has very thin 
metal membrane thickness the reflection and 
the absorbed amount in this reentrant defective 
part **** *- it is smaU, therefore that most 
penetrates the light which carried out incidence to 
this reentrant defective part, moreover, the hole 
which metal particles have not deposited - as for 
the light which carried out incidence to the 
defective part, the all serve as the transmitted 
light. 

[0044] however, the gross area of the defective 
part k per unit area of the above-mentioned metal 
thin film 13a -- the area of the fihn part per said 
unit area comparing **** it is small, 
therefore the permeability of the transflective 
reflective film M is almost governed by the 
permeability of the fihn part of metal thin film 13a. 
[0045] And since the permeability of the film part 
of said metal thin film 13a is decided by the 
metaled optical constant and the thickness which 
are that ingredient, if this metal thin film 13a 
membrane formation thickness is chosen, it can 
obtain the transflective reflective film M whose 
permeability mentioned above is 5 - 20%. 
[0046] in addition, the transflective reflective film 

..^.c M shown in drawing S ^amd dra w.ing-4 ^" a hole--- - ^ - 
although it is what consists of metal, thin film /13a 

• dotted with the minute defective plaits k,- such as^a ~ 
defect and a reentrant defect, this transflective 
reflective film M -- said hole -- you may be the 
metal thin film which almost has neither a defect 
nor a reentrant defect, and even in such a case, if 
the thickness of said metal thin film is about 
20nm or less, this metal thin film can be used as 
transflective reflective film M. 
[0047] Namely, although the metal thin film 
formed in membrane formation qf the metal thin 
film by the sputtering system as the membrane 
formation thickness is about lOnm or less turns 
into film with a hole defect or a reentrant defect if 
membrane formation thickness is made thick to 
about lOnm or more ■ it -- following - said hole -- 
if the number of distribution also decreases and it 
becomes the above thickness to some extent, while 
the magnitude of a defect or a reentrant defect 
becomes small - a hole - a defect and a reentrant ^ 
defect are almost closed and serve as film with an 
almost flat front face. 
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[0048] If that example is given, it is aluminum 
about said metal thin film. Or aluminum Ti When 
forming with an alloy (titanium), the metal thin 
film which formed membranes in thickness of 
8.5nm is film with the minute defective part k as 
shown in drawing 3 and drawing 4 R> 4, the 
permeability of this metal thin film is about 10 - 
20%, and sheet resistance is 53ohms. 
[0049] Moreover, said aluminum Or aluminuin-Ti 
The metal thin fQm which formed the alloy in 
thickness of IT.Onm is film with the almost flat 
front face which almost has neither the 
above-mentioned hole defect nor a reentrant 
defect, the permeability of this metal thin film is 
about 5% or less, and sheet resistance is 14ohms. 
[0050] In addition, although the permeability of 
the above-mentioned transflective reflective film 
M should just be 5 - 20% of range mentioned above, 
in order to use the Hght from the hght source 50 
more effectively, it is desirable [ permeability ] to 
make said permeability 7% or more still more 
preferably 6% or more. 

[0051] However, although the sheet resistance will 
become high in order to make the permeability of 
the transflective reflective film M high in this way, 
and to have to make thickness of said metal thin 
film to some extent thin, the cascade screen, then 
said sheet resistance of the transparence electric 
conduction film and a high reflection factor metal 
membrane, such as ITO film, can be made low for 
said transflective reflective film M. 
[0052] That is, the transflective reflective film M 
which drawing 5 and drawing 6 are some of the 
sectional views showing tiie 2nd and 3rd examples 
of the transflective reflective film M, respectively, 
'=and wa^ show^vin - drawing 5 - forms JTO film 13b 
with a sputtering: system on the substrate" side 
(gate dielectric film 16),-and forms metal thin film 
13a shown on it at drawing 3 and drawing 4 . 
[0053] Moreover, the transflective reflective film 
M shown in drawing 6 forms metal tiiin film 13a 
shown on the substrate side (gate dielectric film 
16) at drawing 3 and drawing 4 , and forms ITO 
film 13b with a sputtering system on it. 
[0054] The sheet resistance of ITO film 13b of the 
transflective reflective film M shown in these 
drawing 5 and drawing 6 is 40ohms in the case 
where thickness of this ITO film 13b is set to 
50nm, therefore even if the sheet resistance of 
said metal thin film 13a is high to some extent, it 
can make low apparent sheet resistance of the 
transflective reflective film M. 
[0055] in addition, metal thin film 13a of the 
transflective reflective film M shown in drawing 5 
and drawing 6 - a hole although it is the metal 
thin film with which it is dotted with the minute 
defective parts k, such as a defect and a reentrant 
defect, this metal thin film may be a metal thin 



film with the almost flat front face which does not 
almost have said defective part k. 
[0056] Furthermore, drawing 7 and drawing 8 are 
some of those sectional views and top views 
showing the 4th example of the transflective 
reflective film M, and this transflective reflective 
film M consists of light impermeability metal 
membrane 13c which you made it dotted witii the 
minute opening m, and was prepared. 
[0057] That is, this transflective reflective film M 
is aluminum by the sputtering system on that 
substrate side (gate dielectric film 16). Or 
aluminum Metal membrane 13c which consists of 
a system alloy etc. is formed in the thickness 
(about 300nm) which does hot make light 
penetrate, and much minute openings m are 
formed in this metal membrane 13c by the 
photolithography method. 

[0058] This transflective reflective film M makes 
the light which was reflected in respect of the 
metal and carried out incidence of the light which 
carried out incidence to the film part (parts other 
than Opening m) of said metal membrane 13c to 
the opening m part penetrate, and the incident 
light from the front-face side shown in drawing 7 
by the continuous-line arrow head and the 
incident light from the rear-face side shown by the 
broken-line arrow head are reflected and 
penetrated with a certain reflection factor and 
permeability. 

[0059] Since this transflective reflective film M 
consists of comparatively thick metaL membrane 

,13c which formed membranes in the thickness 
which does not make light penetrate, it has the 
advantage that sheet resistance is low. Moreover, 

-the permeability wof^vthi« transfleGtive -reflective 
film M is decided by the gross area of the opening 
m distributed* ' in -the unit area' -of the* 
above-mentioned metal membrane 13c. 
[0060] However, in this transflective reflective 
film M, if the area of each opening m is large Since 
an opening m part serves as a sunspot and it is 
visible, when incidence of the light is carried out 
from a front-face side and the reflected light is 
observed, and said opening m part serves as the 
luminescent spot and it is visible, when incidence 
of the light is carried out from a rear-face side and 
the transmitted light is observed. In order are not 
conspicuous and to carry out such a sunspot and 
the luminescent spot, it is desirable to set width of 
face of each opening m to about 3 micrometers or 
less, and to obtain desired permeability with the 
number. 

[0061] And the above-mentioned pixel electrode 13 
forms the transflective reflective film M of either 
the 1st ■ the 4th example mentioned above on gate 
dielectric film 16, carries out patterning of this 
transflective reflective fihn M by the 
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photolithography method, and is formed. In 
addition, when forming a pixel electrode by the 
transflective reflective film M shown in drawing 6 
and dra wing 7 , formation of the opening m to the 
metal membrane 13c and patterning to the pixel 
electrode 13 can be performed to coincidence. 
[0062] On the other hand, the transparent 
counterelectrode 23 which becomes the inside of 
the front-face side substrate 12 of a liquid crystal 
cell 10, i.e., an opposed face with a liquid crystal 
layer, from the ITO film etc. is formed, and the 
transparent orientation film 24 is formed on it. In 
addition, let said counterelectrode 23 be the 
electrode of the shape of one -sheet film which 
counters each pixel electrodes of all of the 
above-mentioned rear-face side substrate 11. 
[0063] And the above-mentioned rear-face side 
substrate 11 and the fi-ont face side substrate 12 
are joined through the fi-ame-like sealant 25 (refer 
to drawing 1 ) at the periphery edge, and both the 
substrates 11 and the field surrounded by said 
sealant 25 between 12 are filled up with hquid 
crystal 26. 

[0064] A dielectric anisotropy is a forward 
pnoTimatic liquid crystal, with the orientation film 
22 and 24 prepared in both the substrates 11 and 
12, this liquid crystal 26 has each substrate 11 and 
the direction of orientation on 12 regulated, and 
twist orientation is carried out for the molecule of 
this liquid crystal 26 between both the substrates 
11 and 12. In addition, the above-mentioned 
orientation film 22 and 24 is level orientation fUm 
which consists of polyimide etc., and orientation 
processing by rubbing is performed to the film 
stir face. 

r. /iji: -.40065] -Moreover, among- « the -polarizing-plafes 31 - 
- : . -".."and 32 of the above-mentioned table flesh side, the 

' " ' transparent- membrane 33 to- which- a polarizing 
plate usual in the rear-face side polarizing plate 
32 and the front-face side polarizing plate 31 have 
minute irregularity in the fi*ont face of a 
polarizing plate 31 as that whole surface, for 
example, a front face, is a polarizing plate used as 
the light- scattering side A and the light- scattering 
side A of this front-face side polarizing plate 31 
expanded and showed some of those cross sections 
to drawing 9 is formed, and it is constituted. 
[0066] The above-mentioned transparent 
membrane 33 consists of resin with the high light 
transmittance of acryhc resin etc. this transparent 
membrane 33 How to carry out decalcomania of 
the resin ingredient to the 31st page of a 
polarizing plate, and to make it harden it using 
the printing version with minute irregularity, It is 
formed by either the approach of stiffening, after 
applying said resin ingredient to homogeneity 
thickness at the 31st page of a polarizing plate 
and attaching irregularity by mold push, or the 



method of making the 31st page of a polarizing 
plate apply and harden what mixed the 
transparent particle which becomes said resin* 
ingredient from a silica etc. 

[0067] The average pitch p of 1-5 micrometers and 
irregularity of average height (difference of height 
of concave surface and convex) h of the 
irregularity of this transparent membrane 33 is 
5-40 micrometers, and the Hayes value of the 
above-mentioned light- scattering side A is 9 - 14%, 
[0068] In addition, the above-mentioned Hayes 
value is JIS. K It is the measured value by the 
integrating- sphere type light transmission 
measuring device (hazemeter) according to 6714. 
This Hayes value is computed by the degree type. 
[0069] all Ught transmission; - Tt(%) =T2 / Tl 
parallel-ray permeability; - Tp(%) =Tt-Td 
luminous-diffuse -transmittance; Td(%) = 

[T-four-T3 x(T2 / Tl)]/Tl Hayes value;H (%) 
=(Td/Tt) xlOOTl ; Amount of incident rays T2 ; All 
amount T3 of beam-of-light transmitted lights ; 
Amount T four of diffused lights of a measuring 
device ; The amount of diffused lights and the 
above-mentioned phase contrast plate 40 by the 
test piece (transparent membrane 31) and the 
measuring device It consists of uniaxial stretched 
films, such as a polycarbonate. This phase 
contrast plate 40 It is arranged where the lagging 
axis (extension shaft) of the phase contrast plate 
40 and the transparency shaft of the front-face 
side polarizing plate 31 are shifted aslant 
[ predetermined include -angle ] between the 
front-face side polarizing plate 31 arranged at the 
front-face side of the above-mentioned hquid 
crystal cell 10, and said liquid crystal cell 10. 
[0070] Jn addition,^i-said> phase ncontrast -plata 40^ ^ < 
was pasted up on the front face, (external surface 
of the fi"orit-face side- 'substrate 12)* of a hquid 
crystal cell 10, and the front-face side polarizing 
plate 30 is pasted up on the front face of said 
phase contrast plate 40, and the rear-face side 
polarizing plate 32 is pasted up on the rear face 
(external surface of the rear-face side substrate 
11) of a liquid crystal cell 10. 

[0071] moreover, the thing which has the 
above-mentioned light source [ be / the same as 
that of the light source used for the conventional 
liquid crystal display / it ] 50 -- it is ■- **** of the 
above-mentioned rear-face side polarizing plate 32 
- it consists of a light guide plate 51 which 
counters the whole mostly, and a light source lamp 
52 which emits the white light arranged towards 
the end side of this hght guide plate 51. 
[0072] the rear-face whole of the transparence . 
plate with which said hght guide plate 51 consists 
of acryhc resin etc. - aluminum etc. -- it is the 
thing in which reflective film 51a which consists of 
vacuum evaporationo film was formed, and 
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incidence of the illumination light from the light 
source lamp 52 is carried out to a light guide plate 
51 from that end side, and it can draw the inside 
of a light guide plate 51, and it carries out 
outgoing radiation toward a liquid crystal cell 10 
. from the whole front face of this light guide plate 
51. 

[0073] In the liquid crystal display of this example, 
and the above-mentioned front-face side 
polarizing plate 31 While shifting and arranging 
the transparency shaft aslant [ predetermined 
include -angle ] to the direction of orientation of 
the liquid crystal molecule on the front-face side 
substrate 12 of a liquid crystal cell 10 (the 
direction of rubbing of the orientation film 24) 
Shift the lagging axis (extension shaft) aslant 
[ predetermined include- angle ] to the 
transparency shaft of said front-face side 
polarizing plate 31, and the above-mentioned 
phase contrast plate 40 is arranged. Furthermore, 
the transparency shaft was shifted aslant 
[ predetermined include angle ] to the direction of ^ 
orientation of the hquid crystal molecule on the 
rear-face side substrate 11 of a liqxiid crystal cell 
10 (the direction of rubbing of the orientation film 
22), and the rear-face side polarizing plate 32 is 
arranged. 

[0074] In addition, in this example, the direction 
of liquid crystal molecular orientation on the 
rear-face side substrate 11 of a liquid crystal cell 
10 was made into the direction of 0 degree of 
azimuths, and the direction of liquid crystal 
molecular orientation on the front-face side 
substrate 12 of a liquid crystal cell 10, the 
transparency shaft orientations of polarizing 
iUiplates-3>l-and 32-,-and- th^ ^ 
" " axis of the phase contrast plate 40 are set up on 

the basis of-this direction. - - • - - . — 

[0075] That is, drawing 10 is the top view showing 
the direction of liquid crystal molecular 
orientation of the liquid crystal cell 10 in the 
above-mentioned liquid crystal display, the 
lagging axis of the phase contrast plate 40, and 
the transparency shaft of polarizing plates 31 and 
32, it sets to drawing and the direction of 
orientation of the liquid crystal [ a / 11] molecule 
on the rear-face side substrate 11 of a liquid 
crystal ceU 10 and 12a show the direction of 
orientation of the liquid crystal molecule on the 
front-face side substrate 12 of a hquid crystal cell 
10. 

[0076] Like this drawing 10 , direction of hquid 
crystal molecular orientation 12a on the front-face 
side substrate 12 of a liquid crystal cell 10 was 
seen from the front-face side, and is shifted in the 
counterclockwise direction about 90 degrees to the 
direction of 0 degree of azimuths of direction of 
liquid crystal molecular orientation 11a on the 



rear-face side substrate 11, i.e., the direction, and 
twist orientation of the molecule of liquid crystal 
26 is carried out on about 90-degree twist square 
between both the substrates 11 and 12. 
[0077] Moreover, in 31a, in drawing 10 , the 
transparency shaft of the front-face side polarizing 
plate 31 and 40a show the lagging axis of the 
phase contrast plate 40. Transparency shaft 31a of 
the front- face side polarizing plate 31 is seen from 
a front-face side to the direction of the 0 degree of 
the above-mentioned azimuths. In the 
counterclockwise direction About 170-degree 
direction. Lagging-axis 40a of the phase contrast 
plate 40 is seen from a front-face side to the 
direction of 0 degree of azimuths, and is in the 
counterclockwise direction in about 150-degree 
direction, therefore to transparency shaft 31a of 
the front-face side polarizing plate 31, lagging-axis 
40a of the phase contrast plate 40 was seen from 
the front-face side, and has shifted in the 
clockwise direction aslant [ about 20-degree ]. 
[0078] Furthermore, in drawing 10 , 32a shows the 
transparency shaft of the rear-face side polarizing 
plate 32, and transparency shaft 32a of this 
rear-face side polarizing plate 32 is seen from a 
front-face side to the direction of the 0 degree of 
the above-mentioned azimuths, and is in the 
counterclockwise direction in about 150-degree 
direction. 

[0079] This liquid crystal display is what performs 
the reflective mold display which uses said 
outdoor daylight in bright location where the 
quantity of light of outdoor daylight (natural light 
or indoor illumination light) is sufficient. At this 
time As the continuous-line arrow head showed to 
drawing A R> 1; while tha outdoor daylight^which. 
carries out incidence to a liquid crystal display , - 

from the - front- face - side • turns into -the linearly 
polarized light by the polarization of the front-face 
side polarizing plate 31 and carries out incidence 
to a liquid crystal cell 10 Carry out incidence to 
the transflective reflective film M (pixel electrode 
13) with which the hght which passed along that 
liquid crystal layer is prepared in the inside of the 
rear face side substrate 11 of a liquid crystal cell 
10, and the light reflected by this transflective 
reflective film M carries out incidence to said 
front" face side polarizing plate 31 through a liquid 
crystal layer again. The light which penetrates 
this polarizing plate 31 turns into image light, and 
carries out outgoing radiation to the front-face 
side of a liquid crystal display. 
[0080] This liquid crystal display is what the 
quantity of light of outdoor daylight can display as 
also in few dark locations using the light from the 
light source 50. Moreover, then As the broken-line 
arrow head showed to drawing 1 , the hght from 
the hght source 50 turns into the linearly 
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polarized light by the polarization of the rear-face 
side polarizing plate 32, and carries out incidence 
to a liquid crystal cell 10. The light which 
penetrated the transflective reflective film M 
(pixel electrode 13) prepared in the inside of that 
rear-face side substrate 11 carries out incidence to 
the above-mentioned front-face side polarizing 
plate 31 through a liquid crystal layer, the light 
which penetrates this polarizing plate 31 turns 
into image light, and outgoing radiation is carried 
out to the front-face side of a liquid crystal display. 
[0081] namely, at the time of the reflective mold 
display which uses outdoor daylight by forming 
the transflective reflective film M in the inside of 
the rear-face side substrate 11 of a Uquid crystal 
cell 10, the above-mentioned liquid crystal display 
The operation with both light analysis operations 
which make image light polarization which makes 
incident light the linearly polarized light, and 
light which passed along the liqixid crystal layer of 
a liquid crystal cell 10 is given to tiie front- face 
side polarizing plate 31 arranged to the front-face 
side of a liquid crystal ceU 10. Displaying the 
rear-face side polarizing plate 32 arranged to the 
rear-face side of a liquid crystal cell 10 without 
using, said rear-face side polarizing plate 32 is 
used as a polarizer in the case of the transparency 
mold display using the light from the light source 
50, and it displays said front-face side polarizing 
plate 31 as an analyzer. 

[0082] If the display action of the above-mentioned 
liquid crystal display is explained about the 
reflective mold display which uses outdoor 
dayhght first, it will be set to this liquid crystal 
display. Since lagging-axis 40a of the phase 
contrast plate 40-is a slant shifted, to transp ar ency-i 
shaft 31a of the front-face side polarizing plate 31, 
The linearly polarized -light-'which carried out^ 
incidence through said front-face side polarizing 
plate 31 turns into elliptically polarized light from 
which a polarization condition differs for every 
wavelength according to the birefringence 
effectiveness in the process which passes along the 
phase contrast plate 40. While carrying out 
incidence to the transflective reflective film M 
which this elhptically polarized light could change 
the polarization condition further according to 
that birefringence effectiveness in the process 
which passes along the liquid crystal layer of a 
liquid crystal cell 10, and prepared in the inside of 
the rear-face side substrate 11 of a liquid crystal 
cell 10 The light reflected by said transflective 
reflective film M among the light can change a 
polarization condition further according to such 
birefringence effectiveness in the process which 
passes along a liquid crystal layer and the phase 
contrast plate 40 again, and carries out incidence 
to said front-face side polarizing plate 31, 



[0083] And since the reflected light which carries 
out incidence to this front-face side polarizing 
plate 31 is nonlinear polarization which was able 
to change the polarization condition according to 
the birefringence effectiveness of the liquid crystal 
layer of the above-mentioned phase contrast plate 
40 and a liquid crystal cell 10, only the wavelength 
light of the polarization component which 
penetrates the front-face side polarizing plate 31 
among that light penetrates and carries out 
outgoing radiation of this polarizing plate 31, and 
it turns into coloring light corresponding to the 
ratio of each wavelength light in this outgoing 
radiation light. 

[0084] When the display when using the light 
from the light source 50 is explained, next, at this 
time Although the light which penetrated the 
transflective reflective film M which the light from 
the Ught source 50 turns into the linearly 
polarized light through the rear-face side 
polarizing plate 32, and this linearly polarized 
light carries out incidence to a Uqixid crystal cell 
10 from that rear-face side, and is prepared in the 
inside of the rear-face side substrate 11 of a liquid 
crystal cell 10 among that light passes along a 
liquid crystal layer Since it set to the 
above-mentioned hquid crystal display and 
transparency shaft 32a of said rear-face side ' 
polarizing plate 32 is aslant shifted to direction of 
orientation 11a of the liquid crystal molecule on 
the rear-face side substrate 11 of a liquid crystal 
cell 10, It becomes the elliptically polarized light 
from which a polarization condition differs for 
every wavelength according to that birefringence 
effectiveness in a liquid crystal cell 10 in the 
V proeessin^^which-the Jinearly-polarized hghfcwhich-i 
carried out incidence from that rear -face side 
passes along the-liquid- crystal layer- of this Uqmd 
crystal cell 10. This elliptically polarized light can 
change a polarization condition further according 
to that birefringence effectiveness in the process 
which passes along the phase contrast plate 40, 
and carries out incidence to the front- face side 
polarizing plate 31. 

[0085] And since the light which carries out 
incidence of also at this time to the front-face side 
polarizing plate 31 is nonlinear polarization which 
was able to change the polarization condition 
according to the birefringence effectiveness of the 
liquid crystal layer of a liquid crystal cell 10, and 
the phase contrast plate 40, only the wavelength 
light of the polarization component which 
penetrates the front- face side polarizing plate 31 
among that hght penetrates and carries out 
outgoing radiation of this polarizing plate 31, and 
it turns into coloring light corresponding to the 
ratio, of each wavelength light in this outgoing 
radiation light. 
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[0086] That is, the above-mentioned liquid crystal 
display is set to the reflective mold display using 
outdoor daylight. In the transparency mold 
display which colors light using polarization and a 
light analysis operation of the phase contrast 
plate 40, and the birefringence effectiveness of the 
liquid crystal layer of a liquid crystal cell 10 and 
the front-face side polarizing plate 31, and uses 
the light from the hght source 50 Color light using 
the liquid crystal layer of a liquid crystal cell 10 
and the birefringence effectiveness of the phase 
contrast plate 40, the polarization of the rear face 
side polarizing plate 32, and a hght analysis 
operation of the front- face side polarizing plate. 31, 
and according to this liquid crystal display A very 
bright coloring light can be obtained compared 
with the liquid crystal display using the color 
filter generally used. 

[0087] That is, although a color filter absorbs 
wavelength light other than the wavelength 
region corresponding to that color and hght is 
colored, since this color filter also absorbs the light 
of the wavelength region corresponding to that 
color with a quite high absorption coefficient, the 
quantity of light of the coloring light which passed 
along the color filter by the hquid crystal display 
which colors light compared with the quantity of 
light of the wavelength band used as the coloring 
light of the hght which carries out incidence to a 
display with the color filter decreases considerably 
[0088] the light absorption according to a color 
filter since the liquid crystal display of this point 
and the above-mentioned example is what colors 
light, without using a color fQter - or - moreover, 
the phase contrast plate 40 and the Uqmd crystal 

^27 of a Aiquid-cry stal cell 10* tor dly absorb light^ 
only by changing the polarization condition of the 

^ transmitted^light. — - ' ' - - • - * 

[0089] For this reason, the quantity of hght of the 
coloring light which can change a polarization 
condition according to such birefringence 
effectiveness, and penetrates and carries out 
outgoing radiation of the front-face side polarizing 
plate 31 The amount of the light of the wavelength 
band used as said coloring light of the light which 
carried out incidence through the front-face side 
polarizing plate 31 in the case of a reflective mold 
display, and was reflected by the above-mentioned 
transflective reflective film M, Or it is hardly 
different from the amount of the light of the 
wavelength band used as said coloring light of the 
light which carried out incidence through the 
rear face side polarizing plate 32 in the case of a 
reflective mold display, and penetrated said 
transflective reflective film M, therefore the 
coloring light of high brightness is obtained, 
[0090] Moreover, although two or more colors by 
one pixel were not able to be displayed in the 



liquid crystal display which colors light with a 
color filter since the foreground color was decided 
by the color of a color filter, according to the hquid 
crystal display of the above-mentioned example, 
two or more colors by one ''pixel can be displayed. 
[0091] Namely, it sets to the liquid crystal display 
of the above-mentioned example. Although the 
birefringence effectiveness of the phase contrast 
plate 40 does not change, the birefringence 
effectiveness of the liquid crystal layer of a liquid 
crystal cell 10 In order to change with the 
electrode 13 of both the substrates 11 and 12, and 
the electrical potential differences impressed 
among 23 in connection with the orientation 
condition of a liquid crystal molecule changing, 
The applied voltage to a liquid crystal cell 10 can 
be controlled, and the color of the coloring light 
which will penetrate and carry out outgoing 
radiation of the front-face side polarizing plate 31 
if the polarization condition of the light which 
passed along the phase contrast plate 40 and the 
liqmd crystal layer of a hquid crystal cell 10 is 
changed can be changed, therefore two or more 
colors by one pixel can be displayed. 
[0092] The display drive of this hquid crystal 
display in addition, fundamentally Like the 
display drive of the active -matrix mold hquid 
crystal display (what uses TFT as an active 
element) generally known While supplying the 
wave -like reference signal which S3n[ichronized 
with the synchronizing signal to the 
counterelectrode 23 of a liquid crystal cell 10, 
synchronizing each gate line with said 
synchronizing signal and supplying a gate signal 
to it one by one That what is necessary is just to 
carry outi-by^^jnaking-. it synchronize - with it and^- 
supplying; the data, signal of : the _ potential 
according to image data to each data-' Une, if the 
potential of said data signal is controlled 
according to image data The data signal of the 
potential according to said image data is supphed 
to the pixel electrode 13 through TFT14 at the 
selection period of the pixel of each line, and the 
electrical potential dijfference according to this 
data signal is impressed between the pixel 
electrode 13 and a counterelectrode 23. 
[0093] . If the foreground color of the 
above-mentioned liquid crystal display is 
explained, as mentioned above, for example The 
directions 11a and 12a of orientation of the hquid 
crystal [ a liquid crystal cell 10 carries out twist 
orientation of the liquid crystal molecule on about 
90-degree twist square between both the 
substrates 11 and 12, and ] molecule on both the 
substrate 11 and 12, The transparency shafts 31a 
and 32a of polarizing plates 31 and 32 and 
lagging-axis 40a of the phase contrast plate 40 
tended to have shown dr^win^ 10 , respectively 
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The value of deltan d (product of refractive index 
anisotropy deltan of liquid crystal 26 and the 
Uquid crystal thickness d) of a liquid crystal cell 
10 And about 980nm When the value of the 
retardation of (for example, deltan=0,204, d= 4.8 
micrometers), and the phase contrast plate 40 is 
about 370nm, in the reflective mold display using 
outdoor daylight In the transparency mold display 
which the foreground color of each pixel changes 
to red, blue, green, black, and white according to 
the applied voltage to a liquid crystal cell 10, and 
uses the light from the light source 50, the 
foreground color of each pixel changes to red, 
green, blue, and white according to the applied 
voltage to a Uquid crystal cell 10. 
[0094] Drawing 11 and drawing 12 show change of 
the foreground color in the reflective mold display 
of the above-mentioned liquid crystal display, and 
the CIE chromaticity diagram and drawing 12 
which show color change of outgoing radiation 
Ught [ as opposed to applied voltage in drawing 11 
R> 1 ] are a rate property Fig. of 
electrical-pbtential-difference-outgoing radiation. 
In addition, incidence of the white hght is carried 
out to a liquid crystal display from a 30"degree 
direction (bearing may be arbitrary) to the normal, 
and here shows the result of having observed [ of 
the liquid crystal display ] outgoing radiation light 
from the normal. 

[0095] In this reflective mold display, as the color 
of outgoing radiation light shows the electrode 13 
of a liquid crystal cell 10, and the 
electricalpotentialdifference value impressed 
among 23 to drawing 11 in connection with 
enlarging, it changes in the direction of an arrow 
head,- and-by'tbat-middle; outgoing-radiation light 
becomes the. color of red and blue with it, green, 
black, arid whitifi: as shown in drawing 12 . T high 
optical reinforcement and sufficient / color purity ] 
In addition, the outgoing radiation Ught of the red 
in this case is the red light which wore piu-ple. 
[0096] Thus, the above-mentioned liquid crystal 
display can also display said red, blue, green, 
black, and the color mixture by two or more colors 
of the whites by displaying a color which is 
different in two or more pixels which can display 
the color of said red, blue, green, black, and white 
by one pixel in the case of the reflective mold 
display using outdoor daylight, and adjoin. 
[0097] Moreover, the CIE chromaticity diagram 
and drawing 14 which drawing 13 and drawing 14 
show change of the foreground color in the 
transparency mold display of the above-mentioned 
liquid crystal display, and show color change of 
outgoing radiation light [ as opposed to applied 
voltage in drawing 13 ] are a rate property Fig. of 
electrical-potential-difference-outgoing radiation. 
In addition, this drawing 13 and drawing 14 also 



carry out incidence of the white light to a liquid 
crystal display from a 30 degree direction (bearing 
may be arbitrary) to that normal, and the result of 
having observed [ of the liquid crystal display 1 
outgoing radiation Ught from the normal is shown. 
[0098] In this reflective mold display, as the color 
of outgoing radiation light shows the electrode 13 
of a liquid crystal cell 10, and the 
electrical-potential- difference value impressed 
among 23 to drawing 13 in connection with 
enlarging, it changes in the direction of an arrow 
head, and by that middle, outgoing radiation Ught 
becomes the color of green [ with it / red and 
green ], blue, and white, as shown in drawing 14 . 
[ high optical reinforcement and sufficient / color 
purity ] 

[0099] Thus, the above-mentioned Uquid crystal 
display can also display said red, green, blue, and 
the color mixture by two or more colors of the 
whites by displaying a color which is different in 
two or more pixels which can display the color of 
said red, green, blue, and white by one pixel, and 
adjoin also by the reflective mold display using the 
light from the light source 50. 
[0100] In addition, although the color picture of a 
different color from the case of a transparency 
mold display will be displayed if a liquid crystal 
cell 10 is driven in the case of a reflective mold 
display as well as the case of a transparency mold 
display since the foreground color and the color 
number corresponding to the appUed voltage in 
this reflective mold display differ from the case of 
the above-mentioned transparency mold display If 
the drive conditions (potential of the data signal 
corresponding to image data etc.) of a Uquid 
-Grystal--cell-il0^ar-e - controlled--4n4=^the: * a- 
reflective. mold display, also in a reflective mold 
display, the - color picture of - the color near a 
transparency mold display can be displayed. 
[0101] However, since it is used as a reflective 
mold display using outdoor dayUght in almost all 
cases, and the above-mentioned liquid crystal 
display makes the light soiurce 50 turn on and is 
used as a reflective mold display to see display 
information temporarily in a dark location with 
little quantity of Ught of outdoor dayUght, Since it 
seldom becomes a problem, the difference in the 
color of the display image in a reflective mold 
display designs the drive conditions of a Uquid 
crystal cell 10 on the basis of a transparency mold 
display, and on the same drive conditions as a 
transparency mold display, a liquid crystal ceU 10 
also drives a reflective mold display, and it may 
perform it. 

[0102] Moreover, although the liquid crystal 
display of the above-mentioned example displays 
the color of red, blue, green, black, and white in a 
reflective mold display and the color of red, green, 
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blue, and white is displayed in a transparency 
mold display The directions 11a and 12a of 
orientation of the liquid crystal [ foreground color / 
of this liquid crystal display ] molecule on applied 
voltage, both the substrates 11 of a liquid crystal 
cell 10, and 12, and the twist angle of a hqmd 
crystal molecule, Since it is decided by the 
direction of the transparency shafts 31a and 32a of 
polarizing plates 31 and 32, and the direction of 
lagging- axis 40a of the phase contrast plate 40, if 
these conditions are chosen, said foreground color 
can be chosen as arbitration. 

[0103] and at the time of the reflective mold 
display which uses outdoor daylight by forming 
the transflective reflective film M in the inside of 
the rear-face side substrate 11 of a liquid crystal 
cell 10, the above-mentioned liquid crystal display 
Since it is what gives the operation with both light 
analysis operations which make iinage light 
polarization which makes incident light the 
linearly polarized hght, and light which passed 
along the liquid crystal layer of a liquid crystal cell 
10 to the front-face side polarizing plate 31, and is 
displayed, without using the rear-face side 
polarizing plate 32, Since said reflective mold 
display can be performed without losing the 
outgoing radiation quantity of light with the 
rear-face side polarizing plate 32 and the rear-face 
side substrate 11 of a liquid crystal cell 10, The 
quantity of light loss by the light absorption in the 
polarizing plate in the case of the reflective mold 
display using outdoor daylight and the substrate 
of a liquid crystal ceU can be lessened, and an 
indication by reflective mold display can be given 
sufficiently bright. 

[0104] -In- addition^ imthe - above-mentioned liquid ^ 
crystal display, .although light passes also along 
the liquid crystal layer of the-phase contrast-plate 
40 and a liquid crystal cell 10, as mentioned above, 
in order that this phase contrast plate 40 and a 
liquid crystal layer may hardly absorb light, there 
is almost no quantity of light loss by these. 
[0105] Moreover, since the transflective reflective 
film M is formed in the inside of the rear-face side 
substrate 11 of a liquid crystal cell 10 in the 
above-mentioned liquid crystal display, Although 
it is difficvdt to use this transflective reflective film 
M as the diffuse reflection film, as mentioned 
above If the whole surface of the front-face side 
polarizing plate 31 arranged to the firont-face side 
of a liquid crystal cell 10 is the light- scattering 
side A, since the incident hght and outgoing 
radiation light to a liquid crystal display can be 
scattered in respect of [ A ] said light scattering, 
Even if the reflector of said transflective reflective 
film M is a mirror plane mostly, external images, 
such as a display observer's face and its 
background, are reflected to said reflector, and do 



not appear. 

[0106] Furthermore, if the front face of the pixel 
electrode 13 which serves as the transflective 
reflective film M is a mirror plane mostly in the 
above-mentioned liquid crystal display Do not 
scatter the light which was able to change the 
polarization condition by the liquid crystal layer of 
a liquid crystal cell 10 in the reflective mold 
display with the transflective reflective film M, 
and it also sets to a transparency mold display. 
The light which carries out incidence to a Uquid 
crystal cell 10 from the rear-face side through the 
rear-face side polarizing plate 32 is not scattered 
with the transflective reflective film M. 
[0107] And in this case, if the front face of said 
front- face side polarizing plate 31 is the 
light- scattering side A After the hght which 
carries out incidence to a liquid crystal display 
from the front- face side in the case of a reflective 
mold display is scattered about, become the 
linearly polarized light by the polarization of the 
front-face side polarizing plate 31, and also in a 
reflective mold display, it also sets to a 
transparency mold display. Since it is scattered 
about after the hght which passed along the hquid 
crystal layer of a liquid crystal cell 10 turns into 
image light according to a light analysis operation 
of said front-face side polarizing plate 31, light is 
not scattered about, therefore a quality image can 
be displayed until incident light turns into image 
light through said front- face side polarizing plate 
31. 

[0108] In addition, if the scattering effect of the 
above-mentioned light* scattering side A is decided 
by the Hayes value mentioned above and this 
H^yes valuers -25% r^or-^mora'^Although^ -reflectv 
lump of the above-mentioned external image is 
produced as image light -and - the hght which 
became are also greatly scattered about according 
to a light analysis operation of the front-face side 
polarizing plate 31, and a display image becomes 
indistinct and the Hayes value is 6% or less If the 
Hayes value of the light- scattering side A is the 
range which is 9 - 14%, while obtaining a clear 
display image, a reflect lump of an external image 
can also be lost. 

[0109] And in the above-mentioned liquid crystal 

display, since the pixel electrode 13 prepared in 
the inside of the rear-face side substrate 11 of a 
liquid crystal cell 10 is made to serve as the 
transflective reflective film M, the structure of a 
liquid crystal cell 10 can be simplified and said 
pixel electrode 13 and the transflective reflective 
film M can be formed in coincidence, preparing the 
transflective reflective film in the inside of the 
rear-face side substrate 11 of a liquid crystal ceU 
10, manufacture of a Uquid crystal cell 10 also 
becomes easy. 
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[0110] Although TFT14 is avoided and the pixel 
electrode 13 which is [the 2nd example] and which 
serves as the transflective reflective film M in the 
1st example of the above is formed, this pixel 
electrode 13 may cover and form said TFT 14. 
[Olll] Drawing 15 is some sectional views of the 
liquid crystal display in which the 2nd example of 
this invention is shown. The liquid crystal display 
of this example It forms over the whole surface 
mostly. TFT14 arranged in the inside of the 
rear-face side substrate 11 of a liquid crystal cell 
10 -- the wrap protection insulator layer 21 - 
transparence insulator layers, such as Si N film, 
carrying out *- this protection insulator layer 21 
said rear-face side substrate 11 - It connects with 
19s of source electrodes of TFT14 in contact hole 
21a which covered said TFT 14, formed the pixel 
electrode 13 which serves as the transflective 
reflective film M by that part on this protection 
insulator layer 21, and formed this pixel electrode 
13 in said protection insulator layer 21. 
[0112] In addition, as for this example, the 
formation conditions of the wrap protection 
insulator layer 21 and the pixel electrode 13 only 
differ TFT 14, and since other configurations are 
the same as the 1st example mentioned above, to 
drawing, the overlapping explanation attaches a 
same sign and is omitted. 

[0113] In addition to the effectiveness of the 1st 
example which could cover TFT 14 by the 
protection insulator layer 21, and could enlarge 
area of the pixel electrode 13 which will serve as 
the transflective reflective film M if said TFT 14 is 
covered and the pixel electrode 13 is formed on it 
like this example, therefore was mentioned above, 
the numerical-aperlMrean^jhe 'case of the- reflective- - 
mold display using, outdoor daylight can be 
gatherbdr - , . . r.-^-r.. 

[0114] In addition, although the numerical 
aperture at the time of a transparency mold 
display is almost the same as the 1st example 
mentioned above since the transmitted light is 
interrupted in TFT14 part also in the liquid 
crystal display of this example in the case of the 
transparency mold display using the hght from 
the light source 50 Since it is used as a reflective 
mold display using outdoor dayhght in almost all 
cases as the above-mentioned liquid crystal 
display was mentioned above, the effectiveness 
which can gather the numerical aperture in tlie 
case of a reflective mold display is large. 
[0115] Although the pixel electrode 13 and TFT14 
are formed in the rear-face side substrate 11 of a 
liquid crystal cell 10 in the [3rd example] and the 
1st and 2nd examples of the above, what formed 
the pixel electrode 13 and TFT14 in the front-face 
side substrate 12 is sufficient as said liquid crystal 
cell 10. 



[0116] Drawing 16 is some sectional views of the 
liquid crystal display in which the 3rd example of 
this invention is shown. This example Two or more 
TFT14 which corresponds a liquid crystal cell 10 
to the inside of the fi:ont-face side substrate 12 at 
two or more pixel electrode 13 and each [ these ] 
pixel electrode 13, respectively is arranged. It 
considers as the active -matrix mold eel which 
formed said each pixel electrode 13 and the 
counterelectrode 23 which counters in the inside 
of the rear-face side substrate 11. Said pixel 
electrode 13 is used as the transparent electrode 
which consists of ITO film etc., and said 
counterelectrode 23 is formed with either of the 
transflective reflective film M shown in drawing 3 
and drawing 4 , drawing 5 , drawing 6 , drawing 7 , 
and drawing S . 

[0117] In addition, the liquid crystal display of this 
example prepares the inside transparent pixel 
electrode 13 and inside transparent TFT 14 of the 
front-face side substrate 12 of a hquid crystal ceU 
10. The coimterelectrode 23 which serves as the 
transflective reflective fihn M to the inside of the 
rear-face side substrate 11 is formed. Since said 
configuration of TFT 14 is the same as the thing of 
the 1st example mentioned above and 
arrangement of polarizing plates 31 and 32 and 
the phase contrast plate 40 is the same as said 1st 
example, the overlapping explanation attaches 
and omits a same sign to drawing. 
[0118] Also in the Hquid crystal display of this 
example, like the 1st example mentioned above 
with ** which can color a display, without using a 
color filter, can obtain bright color display, and can 
moreover display two or more colors by one pixel 
The quanti^ of4ight4oss-by the hght absorption- 
in the polcirizing plate ih.the case of the reflective 
mold : displiay using outdoor daylight arid the- 
substrate of a liquid crystal cell is lessened. Since 
the counterelectrode 23 which could give an 
indication by reflective mold display sufficiently 
bright, and was prepared in the rear-iface side 
substrate 11 of a liquid crystal cell 10 is made to 
serve as the transflective reflective film M, the 
manufacture can be made easy while simplifying 
the structure of a liquid crystal cell. 
[0119] Although the electrode (the 1st and 2nd 
examples the pixel electrode 13 and the 3rd 
example counterelectrode 23) prepared in the 
inside of the rear-face side substrate 11 of a liquid 
crystal cell 10 is made to serve as the transflective 
reflective film M in the [4th example], and the 
above 1st ■ the 3rd example It may consider as the 
transparent electrode with which the electrode 
prepared in the inside of said rear-face side 
substrate 11 also consists of ITO film etc., and the 
transflective reflective film may be prepared in 
the rear-face side of this electrode through a 
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transparent insulator layer. 

[0120] Drawing 17 is some sectional views of the 
liquid crystal display in which the 4th example of 
this invention is shown. This example While 
considering as the active-matrix mold eel which 
arranged the pixel electrode 13 and TFT14 in the 
inside of the rear face side substrate 11 for the 
liquid crystal cell 10, and formed the 
cdunterelectrode 23 in the inside of the front- face 
side substrate 12 Said pixel electrode 13 and 
counterelectrode 23 are used as the transparent 
electrode which consists of ITO fUm etc. The 
transflective reflective fihn (either of the 
transflective reflective film shown in drawing 3 
and drawing 4 R> 4, drawing 5 , drawing 6 , 
drawing 7 , and drawing 8 ) M is formed in the 
rear-face side of said pixel electrode 13 prepared 
in the inside of the rear-face side substrate 11 
through the gate dielectric fihn (transparent 
membrane) 16 of TFT14. 

[0121] In addition, the hquid crystal display of 
this example uses as a transparent electrode the 
pixel electrode 13 prepared in the inside of the 
rear-face side substrate 11 of a liquid crystal cell 
10, and if the point of having formed the 
transflective reflective, film M in that rear-face 
side is removed, since other configurations are the 
same in the 1st example mentioned above, the 
overlapping explanation attaches and omits a 
same sign to drawing. 

[0122] Also in the liqxiid crystal display of this 
example, a display is colored like the 1st example 
me ntione d above , without u sing a color filter, 
bright color display is obtained, with ** which can 
moreover display two or more colors by one pixel, 
^i^A::^< the quantity of-liglit4oss by-the4igbt absorption, in^ - ^ 
r r the polarizing plate in the. case of the reflective . 
' mold display ' using outdoor- daylight and the 
substrate of a liquid crystal cell can be lessened, 
and an indication by reflective mold display can be 
given sufficiently bright. 

[0123] Moreover, compensation capacitance Cs 
which compensates the maintenance electrical 
potential difference of the pixel in a non-selection 
period with this transflective reflective film M, 
said pixel electrode 13, and gate dielectric film in 
the meantime since the pixel electrode 13 
prepared in the inside of the rear-face side 
substrate 11 of a liquid crystal ceU 10 was used as 
the transparent electrode in this example and the 
transflective reflective film M is formed in the 
rear-face side of this pixel electrode 13 through 
transparent gate dielectric film 16 It can 
constitute. 

[0124] In addition, said transflective reflective 
film M is used in this way, and it is the 
compensation capacitance Cs of a pixel. When it 
constitutes, reference potential connection Rhine 



is wired on said rear-face side substrate 11 
(although not illustrated, it forms in the 
transflective reflective film M and one, for ■ 
example), and the transflective reflective film M is 
connected to a reference potential through said 
reference potential connection Rhine. 
[0125] As a liquid crystal cell 10, although that to 
which twist orientation of the liquid crystal 
molecule was carried out on about 90-degree twist 
square is used for each liquid crystal display of the 
1st - the 4th example which is [Other Example (s)] 
and which was mentioned above The twist angle 
of this liquid crystal molecule was good also not 
only as 90 degrees but 180-270 degrees, and said 
liquid crystal ceU 10 could change the orientation 
of the liquid crystal molecule further into 
orientation conditions, such as homogeneous 
orientation, a homeotropic orientation,, and hybrid 
orientation. 

[0126] Moreover, although the liquid crystal 
display of each above-mentioned example colors 
light using polarization and a Light analysis 
operation of the phase contrast plate 40, and the 
birefringence effectiveness of the hquid crystal 
layer of a liquid crystal ceU 10 and polarizing 
plates 31 and 32 It is a thing applicable also to the 
color liquid crystal display of the birefringence 
effectiveness mold which this invention is not 
equipped with said phase contrast plate 40, but 
colors light using polarization and a light analysis 
operation of the birefi*ingence efiiBctiveness of the 
liquid crystal layer of a liquid crystal cell 10 and 
polarizing plates 31 and 32, Also in that case, 
transparency shaft 31a of the fi^ont face side 
polarizing plate 31 is aslant shifted to direction of 
^- liquid crystal->m0leGular:-x>rieEttationv.J.2a .on^^ 
; front-face, side substrate -12 .of aihquid crystal ceU 
" 10. If transparency -shaft 32a' of the rear-face side 
polarizing plate 32 is aslant shifted to direction of 
liquid crystal molecular orientation 11a on the 
rear-face side substrate 11 of a liquid crystal ceU 
10, light can be colored using polarization and a 
light analysis operation of the birefringence 
effectiveness of the liquid crystal layer of a liquid 
crystal cell 10 and polarizing plates 31 and 32. 
[0127] However, like the above-mentioned 
example, if the phase contrast plate 40 is arranged 
between a liquid crystal cell 10 and the fi'ont face 
side polarizing plate 31, when the electrical 
potential difference which a liquid crystal 
molecule starts to a liquid crystal cell 10 almost 
perpendicularly, and carries out orientation to it to 
the 11 or 12th page of a substrate is impressed (i.e., 
even when the birefringence effectiveness of a 
liquid crystal layer is almost lost seemingly), 
coloring light can be obtained according to the 
birefringence effectiveness of the phase contrast 
plate 40, In this case, two or more phase contrast 
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plates may be arranged in piles. 
[0128] Furthermore, although the active matrix 
mold eel was used as a liquid crystal cell 10 in 
each above-mentioned example, this liquid crystal 
cell 10 may be a simple matrix tj^e eel, a segment 
display mold eel, etc. 

[0129] Moreover, although the liquid crystal 
display of the above-mentioned example displays a 
color picture using the birefringence effectiveness, 
this invention is applicable also to the liquid 
crystal display of TN mold or a STN mold. 
[0130] 

[Effect of the Invention] At the time of the 
reflective mold display which uses outdoor 
daylight by preparing the transflective reflective 
film in the inside of the rear face side substrate of 
a liquid crystal ceU, the liquid crystal display of 
this invention The operation with both light 
analysis operations which make image light 
polarization which makes incident light the 
linearly polarized light, and light which passed 
along tiie liquid crystal layer of a liquid crystal cell 
is given to the 1st polarizing plate arranged to the 
front-face side of a liqmd crystal ceU. Display the 
2nd polarizing plate arranged to the rear-face side 
of a liquid crystal cell, without using, and 
according to this liquid crystal display Since it can 
carry out without losing the outgoing radiation 
quantity of hght with the 2nd polarizing plate 
which has arranged the reflective mold display 
using outdoor dayhght to the rear-face side of a 
liquid crystal cell, and the rear*face side substrate 
of said liquid crystal cell, The quantity of light loss 
by the light absorption in the polarizing plate in 
the case of the reflective mold display using 
outdoor daylight - and->tJie substrate*" of*^a - liquid^ 
crystal cell can be lessened,~and. an indication by 
reflective mold display can be given sufficiently 
bright. 

[0131] Moreover, in the hquid crystal display of 
this invention, if the electrode prepared in the 
inside of a rear face side substrate among the 
electrodes prepared in the inside of both the 
substrates of said liquid crystal cell, respectively 
is made to serve as said transflective reflective 
film, while simphfying the structure of a liquid 
crystal cell, the manufacture can be made easy. 
[0132] Namely, when said liquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate, and prepared the 
counter electrode in the inside of a front- face side 
substrate, [ for example, ] Make said pixel 
electrode serve as the transflective reflective film, 
and said liquid crystal cell arranges a pixel 
electrode and an active element in the inside of a 
front- face side substrate. When it is the 
active-matrix mold eel which prepared the 



counterelectrode in the inside of a rear-face side 
substrate That what is necessary is just to make 
said counterelectrode serve as the transflective 
reflective film, if it does in this way, since the 
structure of a liquid crystal cell can be simplified 
and said pixel electrode or counterelectrode, and 
the transflective reflective film can be formed in 
coincidence, manufacture of a liquid crystal cell 
will also become easy. 

[0133] Moreover, said liquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rear-face side substrate. When making said pixel 
electrode serve as the transflective reflective film, 
said active element is covered by the protection 
insulator layer. If may cover said active element, 
the pixel electrode which serves as the 
transflective reflective film may be prepared on 
said protection insulator layer, you may connect 
with said active element, in the contact hole 
formed in said protection insulator layer and it 
does in this way Area of the pixel electrode which 
serves as the transflective reflective film can be 
enlarged, and the numerical aperture in the case 
of a reflective mold display can be gathered. 
[0134] In the liquid crystal display of this 
invention, each electrode prepared in the inside of 
both the substrates of said liquid crystal cell, 
respectively may be a transparent electrode. 
Furthermore, in that case Although what is 
necessary is just to prepare the transflective 
reflective film in the rear-face side of the electrode 
prepared in the inside of a rear face side substrate 
through a transparent insulator layer For 
example, if said pixel electrode is used as a 
transparent ' eleGtrode-^i^^ndc^'the-^-tr-ansflective 
~ reflective film is prepared in the, rear face side of 
this pixel electi-ode -through -a' transparent 
insulator layer when said liquid crystal cell is an 
active-matrix mold eel which arranged the pixel 
electrode and the active element in the inside of a 
rearface side substrate The compensation 
capacitance which compensates the maintenance 
electrical potential difference of the pixel in a 
non-selection period by this transflective reflective 
film, said pixel electrode, and the insulator layer 
in the meantime can be constituted. 
[0135] Moreover, since the transflective reflective 
film is prepared in the inside of the rear face side 
substrate of a liquid crystal cell in the hquid 
crystal display of this invention, As for using this 
transflective reflective film as the diffuse 
reflection film, although it is difficult, if the whole 
surface of the 1st polarizing plate arranged to the 
front- face side of a liquid crystal cell is a 
light- scattering side, even if the reflector of said 
transflective reflective film is a mirror plane 
mostly, external images, such as a display 
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observer's face and its background, are reflected to 
said reflector, and do not appear. 
[0136] Furthermore, in the liquid crystal display 
of this invention, if the reflector of said 
transflective reflective film is a mirror plane 
. mostly, the light which the light which was able to 
change the polarization condition by the hquid 
crystal layer of a liquid crystal cell in the reflective 
mold display is not scattered with the 
transflective reflective film, and carries out 
incidence to a liquid crystal cell from the rear-face 
side through the 2nd polarizing plate also in a 
transparency mold display will not be scattered 
with the transflective reflective film. 
[0137] And if the front face of said 1st polarizing 
plate is a light- scattering side, after the light 
which carries out incidence to a liquid crystal 
display from that front-face side in the case of a 
reflective mold display wfll be scattered about in 
this case, become the linearly polarized light by 
the polarization of the 1st polarizing plate, and 
Moreover, since it is scattered about after the light 
which passed along the liquid crystal layer of a 
liquid crystal cell also in the transparency mold 
display also in the reflective mold display turns 
into image hght according to a light analysis 
operation of said 1st polarizing plate. Light is not 
scattered about, therefore a quality image can be 
displayed untfl incident light turns into image 
Ught through said 1st polarizing plate. 

[Brief Description of the Drawings] 
[Drawing l1 The basic block diagram of the liquid 
crystal display in which the 1st example of this 
invention is shown. 

[Drawing 2l -Some>expanded'igsectionati>wews^oft^^^ 
liquid crystal display. : " : * ; : - - 
[Drawing 31- Some of the 'sectional vies ws showing 
the 1st example of the transflective reflective film. 
[Drawing 4] The top view of the transflective 
reflective film shown in drawing 3 . 
[Drawing 5l Some of the sectional views showing 
the 2nd example of the transflective reflective film. 
[Drawing 61 Some of the sectional views showing 
the 3rd example of the transflective reflective film. 
[Drawing 7l Some of the sectional views showing 
the 4th example of the transflective reflective film. 
[Drawing 8l The top view of the transflective 
reflective film shown in drawing 7 . 
[Drawing 9l The expanded sectional view of the 
front face of a front- face side polarizing plate. 
[Drawing 10) The top view showing the direction 
of liquid crystal molecular orientation of a hquid 
crystal cell, the lagging axis of a phase contrast 
plate, and the transparency shaft of a polarizing 
plate. 

[Drawing 111 The CIE chromaticity diagram 
showing color change of the outgoing radiation 



light to the applied voltage in the case of a 
reflective mold display. 

[Drawing 12l The rate property Fig. of 
electricalpotentialdifference-outgoing radiation 
in the case of a reflective mold display. 
[Drawing 13l The CIE chromaticity diagram 
showing color change of the outgoing radiation 
light to the applied voltage in the case of a 
transparency mold display. 

[Pff a vwi g 14l The rate property Fig. of 

electrical-potential-difiference-outgoing radiation 
in the case of a transparency mold display. 
[Drawing 151 The basic block diagram of the liquid 
crystal display in which the 2nd example of this 
invention is shown. 

[Drawing 16l The basic block diagram of the liquid 
crystal display in which the 3rd example of this 
invention is shown. 

[Drawing 17l The basic block diagram of the hquid 
crystal display in which the 4th example of this 
invention is shown. 

[Drawing 18l The basic block diagram of the 
conventional liquid crystal display. 
[Description of Notations] 

10 - Liquid crystal ceU 

11 " Rear-face side substrate 

12 Front-face side substrate 

13 -- Pixel electrode 

14 " TFT (active element) . 

22 Orientation film 

23 - Counterelectrode 

24 " Orientation film 
26 - Liquid crystal 

M -■ Transflective reflective film 

31 Front-face side polarizing plate (the 1st 
polarizing plate) r ^ ^^r^ ti^i^^'^■ ^ i::-, - 

32 -- Rear:face side polarizing plate (the 2nd 

polarizing pliate) • - ^ * 

40 - Phase contrast plate 

50 - Light source 
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